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DISCLAIMER

The views, opinions, and/or findings contained in this report are those of the study
group author(s) and should not be construed as an official Department of the Army
position, policy or decision, unless so designated by other official documentation.

The words "he," "him," and "men," when used in this report represent both masculine
and feminine genders unless specified otherwise.
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Annex II

Policy Impact Analysis
For The Professional Development Of Officers Study

Section 1. Futures Team Task. c. How useful?

1. The Futures Team took as their task, to d. How long will this policy last before it
analyze the impact of the Officer Professional makes no difference or actually gets in the way?
Development System (OPDS) and Professional e. How much "policy management" will be
Development of Officer Study (PDOS)-recom- required to make the policy work?
mended policies between the years 1984 through
2025. f. Will the policy make the decision maker's

2. The methods used to accomplish this task responsibilitieseasier?
included: 5. The analysis of the impact of policy into the

future is a difficult process, at best. Typically,
a. A detailed analysis of futures literature, this process concerns itself with, only, two to -" :.
b. The creation, administration and analysis three years with at most a seven year window.

of an opinion survey on likely events and trends The process selected by the Futures Team at-
during the period under analysis. tempted to provide a deliberate way to determine

the crucial variables which would impact on the
c. A detailed review of the PDOS-recom- Army in the future and simulate different possi-

mended policies. ble futures against which the PDOS Study Group

d. The running and analysis of computer could plan for that future and could "test" the
simulations of future events and trends and their robustness of their recommended policies
cross-impacts. through time.

6. The process which was selected can assist a
3. The resources available to the Futures leader-manager in identifying possible future en-

Team included: vironments against which his planning can take

a. DOD and Army literature which is of place. The process can, also, help the leader-man-
interest in a future tense. ager visualize the effect of his policy on the sys-

tem he has created-and ... through time. This
b. Individuals whose military/civilian duties particular process (the INTERAX process) helps

are in the long-range planning and futures analy- the decision maker to make connections which
sis arenas. he would not ordinarily make as there is an enor-

c. The INTERAX computerized cross-im- mous amount of data in the INTERAX model,
pact program/process. all of which is manipulated during each computer

simulation.
4. The Futures Team task arose from an at- .

tempt to answer some questions which principal Section 2. Futures Variables and Interactions.
Army decision makers would ask when con-
ducting an a priority analysis of their poli- I. The INTERAX computer program requires
cies-referred throughout this report as policy the analyst to enter data relative to EVENTS

ic~aimpact analysis. The questions the Team kept in which may/will impact on the system under anal-
mind were: ysis, the TRENDS and PERFORMANCE MEA- .

a l s i k d eSURES which the analyst will use to monitor"= ~~a. Will this policy make a difference? :-. =
progress of the system through time and the

b. Will this policy be useful? CROSS-IMPACT of each event on all other

ll-. . -

..;-: ..-.-..--'.._ ....,-.... .-:....':-._-:.-. - ... .- .-'..'...... " .::.-----..--- -.- -.-....- -.--.........-..- -.-- -.- -_...-- ..... 2 ..-... _-..-. -..- .-- ---



events and of each event on all the trends and . Megatrends: Ten New Directions Trans-.
performance measures. This portion of the re- forming Our Lives by John Naisbitt.
port describes how the Futures Team got the data m. The DIALOG telecommunications net

to Thee DIALO telecommunicationsaneto enter into the INTERAX program. which monitors technological innovations and

2. The starting point for the Team was to read publishes them on the network. r 0extensively in literature associated with Army n. Interviews with DOD and Army long-
long-range planning and other literature associat- :7
ed with the impact of the future on the current rnelnsadftss
context of the world. A complete list of those o. The US Air Force's Alternative Futures
sources is found at Appendix 11 of this Annex. Project; June, 1984: An analysis of alternative
The most significant sources were: futures for the Air Force developed by a group of

a. The Armj Plan (S): The capstone docu- respected senior Air Force leaders. C
ment used by Army planners and long-range p. The report of the Review of Education -' -
planners as the foundation of their planning. and Training for Officers (RETO) study conduct-

ed in 1978. .... :
b. The Extended Planning Annex of the Pro- ed+in-1978.

gram Objective Memorandum (S): The docu-
ment which attempts to articulate the direction 3. Although many of the sources were classi-
of Army planning in the "out years"-years three fled, no event, trend, performance measure nor --

through seven of the planning cycle, the associated data used during the futures pro-
cess was in fact classified. Throughout the study, t-Z

c. Army 21: The Army's latest doctrine on uncleared civilian contractors could have access
"How the Army fights" which is authored and to what was produced by the Futures Team.
published by TRADOC. Great care was taken by Futures Team analysts

d. LOG 21: The Army's latest doctrine on to ensure that no classified information was ever
"How the Army logistically supports the battle" used and no attempt was made to "camouflage" -

which is authored and published by the Logistics any data to make otherwise classified informa-
Center. tion look unclassified. People who were inter-

viewed were asked at every step if what they were 7_-_-_--_-

e. PA 2002: The Army DCSPER statement telling Futures Team analysts was classified and 4. C
as to significant personnel trends which will af- all notes were destroyed once unclassified final
feet Army personnel policies through the year data was selected for processing.
2002.

f. OPMS: Look Into The Future:. The fu- 4. The events and trends were initially divided
tures analysis conducted by the Officer Personnel into six categories to ensure that the data includ-
Management Study in 1983-84. This is a defini- ed in the futures model allowed for the creation
tive work on futures analysis and was the real of alternative futures relevant to the professional
"kick-off" for the PDOS futures study. development of Army officers (see Appendix I

Appraisal (S): The for the final list of events and trends, and Appen-
guidngdr Army ngdix 2 for the initial list). The six initial event andguiding documenttrend categories were: .ogr.gauthored and published by the Army's DCSOPS.

h. The Arroyo Center's Issues Underlying a. International: Events and trends which
A c dm hare driven by international forces and may orArmy Policy A guiding document for the future
policy of the Army Research Institute's Arroyo may not be in the interest of the Unites States.
Center for the foreseeable future. The document b. Political: Events and trends which are
is authored and published by the Arroyo Center. driven by United States political forces.

i. Documents concerned with futures analy- c. Technological: Events and trends which
sis authored and published by the Strategic Stud- cause or are the result of changes in the current
ies Institute, the Army War College. state of technology throughout the world in-

j. Statistical Abstract of the United States, eluding the United States.
1984 (104th edition): The National data book d. Social: Events and trends which cause or
and guide to sources and published by the Bureau are the result of changes in the current state of I _
of the Census, Department of Commerce. the social environment within the United States. "

k. Selected documents from the Congres- e. DOD- Events and trends which are the
sional Research Service. result of changes under the control of the Depart-
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ment of Defense, less the Department of the Ar- 7. Throughout the period of the study, Futures
my. Team analysts studied the the data from a variety

of points of view. In some cases, data from thef. Army (including Education): Events and oiinsreswr oiidt ofr o:- --

"-"i'-" . trends which are the result of changes under the on sr s e ded cfmmore enlightened information gained later in thecontrolstudy. Events and trends were added, others de- incltraining and education changes within the Army. leted or modified. If an event or trend was ad- %

5. The INTERAX computer program is capa- ded, Futures Team analysts developed nominal
ble of handling data for 100 events with cumula- data based on the best available, unclassified in- --.

tive probabilities of occurrence for the 100 events formation. To be "true" to the data, follow-on
over 20 intervals of time for each event. The work Witb PDOS INTERAX data should begin
program can, also, handle 85 trends with trend with a re-certification of the data by a panel of __-_- _

indexes over the same 20 intervals of time. The experts. This process is often referred to as a
period of analysis was 1984 to 2025-the 20 in- DELPHI technique.
tervals were every other year starting at January,
1984 and ending January, 2024. The final set of 8. The final data to be a part of the PDOSINTERAX model is the cross-impact model. .-variables is the cross-impacts of eents on events The creation of this model was accomplished by
and of events on trends. Potentially, every event Futures Team members. A description of the
could impact all other events and every event FA
could impact on all other trends. The final cross-impactmodel is atAppendix 6.
PDOS INTERAX model had considerably less 9. The data in the PDOS INTERAX model is
than this amount. See Appendix 10 of this An- made up totally of human judgment. There is
nex for a glossary of unfamiliar terms. nothing in the model per se which is what is

traditionally referred to as objective fact. The . .6. After selecting a list of events and trends, following recapitulation of the number of deci-the Futures Team sought the opinions of several ipepl ineetdi-" utrsadln-ag siondata points in the PDOS INTERAX model....
people interested in the futures and long-range shows the extent of the subjective nature of this
planning process -individuals who have duty as- fom fprces
signments which cause them to investigate the
future in some way. The opinions were gained a. 1300 . . Nominal Trend Forecasts--(65
through the following process: Trends X 20 Indexes).

a. A survey to obtain estimates of event b. 1580 . . Nominal Event Probabilities-
probabilities and trend values was developed by (79 Events X 20 Probabilities). ,. --

civilian contractors working with the Futures
Team and was approved by the Team. c. 6162.. Event-on-Event Hit/Miss Deter-

minations--(79 Events X 78
(1) A pilot test was conducted with mem- Events).

bers of the PDOS. Corrections to the question- d. 5135 .. Event-on-Trend Hit/Miss Deter-
naire were made. minations-(79 Events X 65

(2) The corrected questionnaire was then Trends).
administered to the "panel of experts." A copy of
the questionnaire is at Appendix 3. e. 2275.. Event-on-Event Cross-Im-

pacts- (325 Cross-Impacts X 7 _l-
b. The data from the questionnaire was ana- Internal Decisions). -

lyzed by the civilian contractors and data which f. 3816.. Event-on-Trend Cross-Im-
had the greatest divergence was put before the pacts--(477 Cross-Impacts X 8
panel of experts" a second time so as to attempt internal Decisions).

to achieve convergence or consensus on as much
of the data as possible. At Appendix 4 is an
analysis of the significant events and trends in g. 20268.. Total Decision Points.

the PDOS INTERLAX model. The second itera- 10. The final PDOS INTERAX model of
lion was conducted as a conference at which events is categorized as follows (see Appendix I
nearly all of the original panelists were present. for a full discussion):
At Appendix 5 are the final event probabilities
and trend levels which were used as the initial a. Conflict related events (6 events).
(nominal) data in the INTERAX computer pro- b. Domestic/Internal Control events (5

gram. events).

11-3
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c. Environmental events (13 events), pay raises-the effect could actually lower esprit
de corps. This effect can be "built" into the mod-d.e tesoel, a priori. When the preponderance of cross- LE';

events). , .-impacts are "expected value" cross-impacts, the
e. PDOS-Recommended Policy events (11 model is referred to as an "expected value mod-

events). el." Cross-impacting events which do not occur
and also do not have this reverse effect on im-f.v NopmenPD PoS e en ded Pofessional pacted events or trends are "baseline cross-im- 5-
pacts." When the preponderance of cross-im-

11. The final PDOS INTERAX model of pacts are "baseline" cross-impacts, the model is
trends is categorized as follows (see Appendix I referred to as a "baseline model." The Futures
for a full discussion): Team experimented with both kinds of models.

This experimentation caused the Team to com-
pletely rebuild the cross-impact model three

b. PDOS Performance Measures (12 times. The final model used was a "baseline mod-
trends). el" and it is the best representation of the world

which was created by the Team throughout the
C. PDQS Performance Indicators (12 eniepoct

trends). entire project.

d. PDOS Performance Indicators on spread- St 3shees prgram (18trens).Section 3. Computer Simulations
sheets programs (18 trends).

e. Other trends. 1. Computer simulations using INTERAX can -, -.

produce two distinct types of information for the
12. A cross-impact of an event on another decision maker. The simulations can create:

event or trend has the effect of setting-up, before
computer simulations are run, the opportunity a. Single scenarios against which a decision p-
for an alteration of the original (also referred to maker can conduct detailed long-range planning. -

as "nominal") data within the computer. The al- A scenario shows the decision maker a possible
teration of the data will occur only if the first alternative future which may confront his organi- . --
event of the pair in a cross-impact actually occurs zation. The terms "scenario" and "alternative
in a simulation. The first variable of the pair in a future" may be used interchangeably. The Fu- ' * =0

cross-impact is referred to as the "impacting tures Team analyzed ten scenarios, selected three
event." It is always an event-never a trend. A for in depth analysis and provided them to the
trend which gives the appearance of impacting rest of the PDOS study group (see Appendix 7 for
on another variable is actually a specific and dis- details).
crete event which is interpolated from the trend b. Multiple (or composite) scenarios against
line for a specific point in time. The second which potential policies can be "tested." These
variable of the pair in a cross-impact is referred scenarios show the decision maker the maxi-
to as the "impacted event or trend." This varia- mum, minimum and average effect which his
ble can be either an event or a trend. policies may have on his organization. The Fu-

13. The cross-impact of an event on another tures Team analyzed, in depth, four scenarios
event has the effect of increasing or decreasing across eight trends and provided the data to the
the probability of the occurrence of the impacted PDOS Study Director and to the Vice Chief of-
event should the impacting event actually occur Staff, Army.
in a computer simulation. The cross-impact of 2. Although this information was detailed and
an event on a trend has the effect of increasing or plausible, it should be noted that no policy deci-
decreasing the level of the trend line should the sions were rendered by the PDOS Study Group
impacting event actually occur in a computer as a result of this analysis. This "none use" can be
simulation. attributed to three factors:

14. It is also possible to build into the model a a. The data which results from the INTER-
sense of "expectation" which people hold about AX process should all have been ready before the
the occurrence of some events. As an example, PDOS study began. This project cannot run in
one can visualize that the occurrence of a pay parallel with a planning project. It should pre- -

- raise (an event) would have a positive affect on cede it. Two of the three contractors assisting the
Army esprit de corps (a trend). That same event, Futures Team suggested, early in the project, that
were it expected to occur but at the last minute the INTERAX project would not achieve the de-
did not-the Administration were to freeze all sired results because of this. In retrospect, the

11-4
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current version of the PDOS model may offer its formation among the contractors conflicted. In
greatest utility in providing key decision makers fact, it was not clear until the final week of the

i-_-', with a decision support system or "navigation" project precisely what was needed to make the ,...

tool which will help the decision maker overtime process actually model the "reality" which a key
as the Army proceeds towards the desired system Army decision maker would want to use.
state. This portion of the report addresses the two com-

b. Study group members should be educated puter simulation techniques used by the Futures S
in detail as to how to use the INTERAX process. Team.
This was attempted, however it came at the Simulations: See
wrong time-when the study was well underway Appendix 7 for a complete description of this

4.pSingle Scenri omptedrtion he Sthi-
and the future of the professional development of technique.
officers and its attended policies were in a draft
stage. Basically, there was a lack of commitment 5. Multiple (or composite) scenarios:
on the part of key members of the Study Group a. Nine multiple scenarios were run for the
to use the INTERAX process and the results ex-
cept to comment on the general performance of retradteVeCheofSa•Asaeulof:'- i

"polcy ackges"simlatd ovr tme.rector and the Vice Chief of Staff. As a result of
these two meetings, further work was done to

C. The decisions in the INTERAX model improve on the quality of the data in the model
lacked credibility with its audience. As was and the final product which was prepared for the
pointed out above, there are 20,268 subjective Chief of Staff's decision briefing. (See Appendix
decisions in the PDOS INTERAX model. A de- 9 for a copy of the Futures Team briefing. This
cision makr using this process must agree with briefing served as the outline for this Annex.)

~~~those decisions before he will use the results of":.-.
befoe h wil ue th reult ofb. Each of the nine multiple scenarios was aIL ~~the process. Most of those 20,268 subjective de- b aho h iemlil cnro a

t e , sjid composite of 25 alternative futures-this was a Its
cisions were generated or modified oy two lieu- total of 225 alternative futures. The nine simula-
tenant colonels from the best available informa- t-eis-itions were separate "stories" about the future --.
tion and their own personal experiences with t ion s ae "oris aboutte Fuure

worl istie toethr. Te Vce hie of which a decision maker could encounter. Four of;-. .,..how the world is tied together. The Vice Chief of r,-._-.
the simulations were "runs" without PDOS-rec-

ar ommended policies and four simulations were
you compare my years of experience with yours, "runs" with PDOS-recommended policies. This
who do you think is going to win?" The problem was done to show the analyst and the decision
is not the process nor even the decisions made by maker what would happen to officer professional
the two lieutenant colonels. The issue is in the development when left "unmanaged" and what :"-,- '
need to determine from the key decision makers the effect would be with PDOS-recommended
on whom they will rely to make the 20,000 sub- policies. One run was a "statistical run" used to
.jective decisions-it is unlikely that they will verify the internal consistency of the data in the
spend the time to make these decisions them- PDOS INTERAX model. The four scenarios
selves. To overcome this difficulty, the PDOS
:-.. were:
group is seeking to turn over the PDOS INTER- were:
AX model and its data to the Strategic Studies (1) A "World-With-Wars" simulation in
Institute of the Army War College so that this which a variety of forms of conflict were permit-

* agency can "mature" the data and set up a policy ted to occur at specific times. See below for the
impact exercise for new brigadier generals. It is forms of conflict and the years of occurrence.
felt that this group can pass useful judgments and,...::: ~(2) A "Domesticllnternal Control" simu-,"-"-
make worthwhile recommendations to the senior ( A o in a nl m:'-"lation in which the Army received a variety of

;-'. . Army leadership on the future implications of i n c Aed e
professional development policies. protection" or "police" missions.

0" -- 3. Throughout the entire operation, the Fu- (3) An "International/Domestic Tranquil-
ts a a o pm wh e t lity" simulation in which the Army had no war-'-• tures Team had to experiment with the entire i''"'

INTERAX process. This work had never been nor domestic control missions.

done by any agency of the Department of the (4) A "Free-Play" simulation in which all
Army. Although there were three contractors as- events were allowed to occur at random (except
sisting in the project, none of them was fully those professional development policies events
knowledgeable in the process nor the kind of data which were not being considered by the Study -

which was finally produced. In some cases, in- Group).
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c. Thi tails of each simulation follow: 1996: E-1I -Reserves Mobilized.

(1) A "World-With-Wars" simulation: All 2015: E- I6 US In Bio/Chem War.

of the "conflict" events were forced to occur in Launch.
the years indicated:

1986: E-15-US In L-aw-Intensity Con- (a) Two events in this scenario would ap-

ventional War. pear only during times when the Army would
1990: E-58-US Protects Foreign Sup- experience rapid increases in officer personnel
plier. due to an armed conflict. These events were

199: E13-S I Mi-/H-Inensty forced to not occur ("start suppress") or to occur ,
1995:Etiona War ("lift suppress") as indicated: 3. In -

Start Lift Start Lift Start
Suppress Suppress Suppress Suppress Suppress L.

1984 1995 1998 2015 2018 E-97-Reduction In Expert-Integrator "Grooming" Due To
Armed Conflict.

1984 1995 1998 2015 2018 E-99-Large Increase In Officer "ssions Due To Armed '
Conflict.

(b) This scenario included some events port for the armed conflicts which would develop
which would not occur during a prolonged (2 + in the scenarios. Popular and Congressional sup-
y,', s) armed conflict for which there would be port for the conflicts has the effect of permitting
"popular" and Congressional support (e.g., re- several other events to occur and causes several
,vctio'n in the budget for spare parts and ammu- trends to shift in directions which would not be
'uition and a great reduction in the Defense bud- possible without that support. Those events
get). The Futures Team made the assumption which were manipulated in the scenarios were:
that there was "popular" and Congressional sup-

Start Lift Start Lift
Suppress Suppress Suppress Suppress

1995 1998 2015 2017 E-87-DOD Budget Greatly Cut.
1995 1998 2015 2017 E-89-Live Ammunition Use Reduced.
1995 1998 2015 2017 E-90-Spare Parts Reduced.

(c) All "Domestic/Internal Control" and (a) All "War Related" and "Other OPDS
"Other Officer Professional Development System Related Policy" events were suppressed through-
Policy" events were suppressed (not allowed to out this simulation.
occdr) throughout this simulation. (b) All other events in this simulation were

(d) All other events in this simulation were free to occur as the monte carlo technique in the
free to occur as the monte carlo technique in the program would permit.
program would permit.(3) An "International/Domestic Tranquil-

(2) A "Domestic/Internal Control" simula- lity" simulation: All conflict related, domestic/
tion: All domestic and internal control events internal control and other OPDS related policy
were forced to occur in the years indicated: events were suppressed throughout this simula-

19:--r ToC toRostion. All other events in this simulation were free-- 1990: E-9-Army To Control Riots.
"1990: E-80-Wide-Spread Riots. to occur as the monte carlo technique in the pro-190-"0-ieSredRos gram would permit. [-::'

1992: E-49-Army Patrols Mexico/US
Border. (4) A "free-play" simulation: Only other
S1Q95: E-35-Mexico Turns Commu- OPDS related policy events were suppressed
nist. throughout this simulation. All other events in -
1995: E-66-Army Protects Domestic this simulation were free to occur as the monte I.
Facilities/Services. carlo technique in the program would permit..'-
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d. The PDOS Study Group developed over (1) Officer knowledge of the "threat." 0
100 policies throughout the study. The Futures
Team analyzed these policies in order to develop (2) reyical n'tesul.e
policy events and cross-impacts for computer
simulation. The Futures Team aggregated all the (3) Annual qualification with a basic
policies into 11 broad categories with could be weapon (results recorded on the OER).
manipulated in the PDOS INTERAX model. Ooa
Each of these broad categories had a set of cumu-

sense."lative nominal probabilities of occurrence over s .-.. -.
the next 40 years and were cross-impacted (5) Officer knowledge of basic tactical doc-
throughout the model. In each of the four "poli- trine and employment of common individual
cy" simulations, the policies were forced to occur and crew-served weapons.
as follows: -

(2) In 1988: Event-84: REQUIRED
(1) In 1987: SCHOOL EXPERIENCE-Army establishes - "
(a) Event-70: ELECTRONIC WAR- policy requiring officers to complete schooling as

GAMES-Army fields staff-oriented, electronic follows: All lieutenants to attend resident OBC
wargames for training, prior to first assignment, all captains to attend

resident OAC and resident CAS3 (basic assump- 0
(b) Event-82: COMMON CORE SKILLS tion: This polic, will add approximately 450

ESTABLISHED-Army establishes a "road man-years-18% increase-to the CPT THS ac-
-: ~map" of common core skills for each Develop- -. :..mpocm nceklfreh eep count in any given year), all majors to attend a

ment Period. The package of common coreskilseich isd.Ted tckthe MQS pogrmn- CSC (no appreciable increase in THS account is' ~ ~~skills, which is added to the MQS program, in- aniiaeascmltoofC -evlshlng-'-.-
anticipated as completion of CSC-level schoolingcludes skills which lead to the mastery of the art may be accomplished by correspondence) and all

and science of war. These skills are: colonels to attend an SSC (no appreciable in-

(1) Theoretical knowledge and practical crease in THS account is anticipated as comple-
skills/proficiencies at each level of responsibility tion of SSC-level schooling may be accomplished
throughout the Army. by correspondence).

(2) The knowledge of the human dimen- (3) I 1989
sion of combat. (3) I-
- (a) Event-33: ARMY ESTABLISHES EN-

(3) An historical perspective of war. TRANCE REQUIREMENTS-Army estab-
(4) The ability to envision future war. lishes minimum entrance requirements for of-

ficers such that cadets and candidates must(c) Event-83: FORMALIZED PROFES- achieve a pre-established score on a battery of
SIONAL DEVELOPMENT PROGRAM ES- t
TABLISHED-Army establishes a formalized
officer professional development program at all (b) Event-48: SELF- ASSESSMENT
TOE and TDA units and organizations. The exe- TESTING-Army establishes a policy which in-
cution of the program is decentralized to the cludes self-assessment testing as part of resident
units and organizations but includes as a mini- education from captain through general officer.
mum, professional development in the following: (c) Event-53: COMPETENCY TESTS 4

(1) Professional Values. ESTABLISHED-Competency tests are estab-
(2) Warrior Spirit. lished as a prerequisite for schooling at the next
(3) Leader-Mentor Roles/Relationships. Development Period through Development Peri-
(4) Self-Development. od 3.
(5) Art and Science of War.
(6) Common Shared Operational Lan- (4) In 1990:
guage. ()vt3 M IA QAFC
(7) Expert-Integrator Roles/Relationships. T a) STAnDARD TET QSALISH--' ~~~(8) Decision Making and ConceptualTIN SADRS ET ETBIH-----,.
(Disi ED-Army officers (01 to 05) are required to~~~~Skills."- .,."

take some form of periodic military qualification
(d) Event-85: WARRIOR SPIRIT PRO- standards tests to validate their knowledge of one

GRAM ESTABLISHED-Army establishes a or a combination of the following: Branch, Func-
program to instill the warrior spirit throughout tional Area, Area of Concentration and/or Skill. " . -.
the entire Army which includes: TRADOC has developed and distributed to all

11-7

...................... " ..



officers (01 to 05) Military Qualification Stan- alty, care for soldiers and their families, excel-
dards (MQS) materials. lence in performance of all duties; they establish

(b) Event-46: ARMY INSTALLS EX- a command climate which produces initiative,

TENSIVE COMPUTER BASED INSTRUC- trust and mentorship.TION PROGRAM-Army installs an extensive (2) Trend-69: WARRIOR SPIRIT-Level

computer based instruction (CBI) system using, of officer adherence to the state-of-mind and
e.g., MicroTICCIT. A portion (10%) of Army preparedness that blends all the physical, mental
resident and non-resident officer instruction is and moral qualities essential for an officer to suc-
conducted by CBI which includes the interactive cessfully lead the Army in its mission of protect-
imparting of knowledge and information by corn- ing the Nation. Officers accept the responsibility
puter assisted instruction (CAI) and the manage- of being entrusted with the protection of the Na-
ment of the administration of training and edu- tion; are prepared physically and mentally to lead
cation for the staff and faculty by computer units to fight and support in combat; are skilled
managed instruction (CMI). (This is the PDOS- in the use of weapons, organizations and tactics;
recommended policy concerning "Education and inspire confidence and an eagerness to be part of
Training Methodologies.") a team; has the ability to analyze and the bold-

(5) In 1991: Event-47: ARMY ESTAB-. ness to take action to accomplish the mission.

LISHES ASSESSMENT CENTERS-Army es- (3) Trend-70: LEADER-MENTOR 0
tablishes assessment centers in conjunction with Level of the amount of time officers have to de-
resident schools or installation-level learning cen- velop a style of leadership which facilitates the
ters designed to assess level of individual officers growth and development of subordinates by edu-
(Ols through 06s) as to their professional devel- cating, socializing and training subordinates and
opment. The assessment centers evaluate officer: by being for those subordinates a role model, a
Potential, knowledge, personality traits and atti- teacher, a coach, an advisor and a guide.
tudes, interests, aptitudes (e.g., integrative skills)
motivation and stress adaptation, physical fitness (4) Trend-7 1: DECISION MAKING
and skills. SKILLS - Level of officer ability to use analyti-

cal and conceptual skills necessary to establish
e. Computer simulations were "run" against goals and objectives, identify problems, develop

all 65 trends in the PDOS INTERAX model, alternatives, evaluate alternatives, choose an al- - *
however the results of only eight trends were ana- ternative, implement, control and evaluate deci-
lyzed in any detail. The re,.ults of these simula- sions.
tions are found in Appendix 8 in graph form.
Those trends were what became to be known as (5) Trend-75: ART & SCIENCE OF
"PDOS System-Wide Issues." Each of the eight WAR-Level of officer adherence to the princi-
trends were considered as "index" trends, mean- ples of and knowledge of the art and science of
ing that they had a nominal value of "1.00" war which includes:
throughout all of the 40 years of the PDOS IN-
TERAX model. An index trend allows the ana- (a) Theoretical knowledge and practical
lyst to enter a subjective trend into the model. skills/proficiencies for each Development Period.
Were an objective value ever found for the sub- (b) Knowledge of the human dimension of
ject trend, the objective value could be multi- combat.
plied by the value in the INTERAX model giving
the analyst a more useful representation of the (c) An historical perspective of war.
value through time. Each of the index trends was (d) The ability to envision the future war.
cross-impacted by events, as appropriate, and
were allowed to be impacted throughout all com-
puter simulations. Descriptions of these trends (6) Trend-76: EXPERT - INTEGRA-

TOR-Expert: Level of officer in-depth knowl- .
are: edge and capabilities in a single branch, function-(1) Trend-68: PROFESSIONAL VAL- al area and/or area of concentration the major

UES-Level of officer adherence affectively and contribution of which is within a specifically de-
behaviorally to the complex set of professional fined area. Integrator Level of officer knowl-
values described in the "PDOS System-Wide edge and capabilities in one or more branches,
Transition Period" literature: briefly-officers functional areas and/or areas of concentration -
accept the responsibility for protecting the Na- and ability to analyze, synthesize, conceptualize
tion; they internalize and display the values of and/or use decision making skills to achieve syn-
integrity, selflessness, honesty, special trust, toy- ergistic results affecting multiple areas.
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(7) Trend-80: COMMON SHARED OP- e. The bottom line is the line of minimum
ERATIONAL LANGUAGE-Level of officer values throughout the simulations.
proficiency in the skills associated with using a

commn miitar opratinal anguge.2. War rior Spirit: This trend or system-wide" common military operational language. issue receives very limited impact in the absence

(8) Trend-81: SELF-DEVELOPMENT- of PDOS-recommended policies. This seems to
Level of officer acceptance of primary responsi- track correctly with the current state of the na-
oility to progressive!; grow and learn, both the ture of the warrior spirit concept. The initiation 0
profession of arms and his/her functional special- of the PDOS-recommended policies on warrior
ty(ies). spirit sees improvement in all worlds with the "" ' "
Sti4.I/-Isgt Asw dicsdn greatest impact being felt during times of con- -SSection 4. Polio,' Insights. As was discussed in flier.
Section 3, paragraphs 5 a and b, two multiple_""ict.
scenarios (25 scenarios each) were run against 3. Self-Development: This trend sees the insti-
each of the four environments depicted above. tution of a professional value throughout the offi-
One of these scenarios was without PDOS-recom- cer corps. In the absence of PDOS-recommend- --
mended policies and the other was run with ed policies, this "officer corps-wide" value is
PDOS-recommended policies. The effects creat- virtually unknown. With the initiation of PDOS-
ed in these simulations are discussed in this see- recommended policies, self-development is al-
tion. A series of graphs which show these effects lowed to become an "officer corps-wide" value.
is in Appendix 8. Graphs from the Final Set of The effect of this cluster of policies is virtually
Simulations, and are repeated in Appendix 9, Fu- the same throughout all simulated
tures Team Briefing. Figure 11-1 is one of these worlds--immediate and positive.
graphs and is presented here to assist the reader
in visualizing what an effect looks like and to 4 L e n T t
provide a flavor of the INTERAX product, amount of time available for leaders to developtheir subordinates under the philosophy associat-

1. Art and Science of War: This trend or ed with this system-wide issue. In the absence of
system-wide issue is the center piece of the entire PDOS-recommended policies, this trend sees lit-

. - PDOS study. The data indicate that when Art tie movement from its present state. The only -'. -

" - and Science of War is left to "grow and mature" times that this trend fluctuates positively is in the
under current policies and in the absence of presence of armed conflict -and then, only slight-
PDOS-recommended policies the trend will grad- ly. In the presence of PDOS-recommended poli- - 0
ually improve in the "free-play" world, will im- cies, this trend experiences dramatic shifts during
prove only as a result of war in the "world-with- times of conflict and only slight improvement
wars" world and will experience a decline from during the "internal control" and the "tranquilli-
its present status in the "internal control" and ty" worlds.
"tranquillity" worlds. When PDOS-recommend- 5. Expert-Integrator: This system-wide issue is
ed policies are added to the computer simula- cs assocIatedrwthrt an sence of War"tion, te iproemets n ths tendaredraat- closely associated with "Art and Science of War".- ,--., "-',""
ions, the improvements in this trend are dramat- in that the policies cross-impacting both are quite

icprovaend ig es eI encshowste astead similar. The events which cross-impact these two
fir I trends are nearly identical, with some exceptions.

the simulations .or Art and Science of War. The
upper series of graphs shows the four worlds T rlw D eo n li
without policies and the lower series shows the are, also, similar.
four worlds with policies. 6. Decision Making Skills: This system-wide

a. Along the y-axis of a given graph is the issue is dependent, predominantly, on technolog-
ratie lvghel ya of theatrend wie"1 e the ical advances which are forecast to become avail-relative level of the trend with "1.00" bein~g the -.- '..

value for 1985. able after the year 2000 unless PDOS-recom-
mended policies are instituted. In fact, in the

b. Along the x-axis are the years of the simu- absence of these policies, no improvement worth
lation (1985-2025). discussing is evident. With PDOS-recommended "."-

e.Teupe ie"ste ieo mxmm policies, dramatic improvement in this trend is. c. The upper line is the line of maximum

values throughout the simulations (note: no sin- "felt" almost immediately. . -.

gle scenario traces any one of the lines-this is a 7. Common Shared Operational Language:
line of "peaks" for all scenarios). This system-wide essue has no current policies

which cause it to "improve." In fact, in the ab-d. The middle line is the line of average sence of PDOS-recommended policies, this trend
values throughout the simulations.I......-

sees a steady decline over all simulated "worlds"

il-9."-'":
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with only slight improvement during times of 3. The "assessment strategy" is the next most
conflict. Once conflict is over, the trend returns powerful set of policies. Initiatives should be
to its depressed state. In the presence of PDOS- undertaken or continued to see this set of policies~~recommended policies, the trend does improve, installed. - '

with significant improvement during armed con-
flict. Section 6. Methodology Insights.

8. Professional Values: This system-wide is- 1. This entire process is in its infancy. It was
sue sees virtually no improvement nor decline in untried by the Army prior to the PDOS Study.
any of th1 "without policy" simulations. With There is little in the futures literature to indicate
the implementation of PDOS-recommended pol- that it has been successfully used in industry or
icies, this trend "experiences" immediate and academe. The Futures Team found no refereed
dramatic improvement, journal articles which have evaluated the IN-

Section 5. Policy Recommendations. After TERAX process. - -
computer simulations were "run," policy recom- 2. This study was undertaken under the as-mendations were made by the Futures Team to"':"' .
mhendti etsn were also madebytheFutures to sumption that there exists no way to manage un-
the Study Director and were also made to the certainty nor account for all of the possible vari- R

Vice Chief of Staff during an In-Process Review. ables which may emerge during the 40 years
The recommendations were: under study. ee i ha

1. Once policies are installed, they need to be 3. This portion of this report seeks to address
continuously monitored by the ARSTAF. Inten- the positive and negative aspects of the INTER-
sive decentralized and "self" management were AX method of cross-impact analysis and policy
intentionally built into the model. For the actual
or "real world" results to mirror the simulated ipcanls.
results, this form of management must be part of a. Positive aspects:
any a professional development program. (1) INTERAX provides the analyst with

2. The MQS Testing and CCBI packages of an aid in organizing his thinking. The model
policies seem to be the most powerful and long holds a large amount of data which could not be
lasting under varied scenarios. This seems to handled without the aid of a computer. INTER-
"track" with "real world" expectations. Individ- AX can conceivably hold in its memory and can
uals tend to do best at things for which they are manipulate the following subjective decisions:
held accountable and for which they are evalu-
ated. These policies should be executed.

Subjective
Decisions

(a) Probability Estimates of 100 Events Over 20 Periods of Time: 2000
(b) Forecasts of Trend Level of 85 Trends Over 20 Periods of Time: 1700
(c) Event-on-Event HitMiss Determinations (100 Events X 99 Events): 9900.,
(d) Event-on-Trend Hit/Miss Determinations (100 Events X 85 Trends): 8500

(e) Maximum Allowable Cross-Impacts Is 3000 and can be either Event-on-
Event or Event-on-Trend. Conceptually, There 9900 Event-on-Event Cross-
Impacts (100 Events X 99 Events) and 8500 Event-on-Trend Cross-Impacts
(100 Events X 85 Trends). 3000 Allowable Cross-Impacts X 8 Decisions: 24000

(f) Subjective decisions possible: 46100

There were 20268 subjective decisions made to AX provide a large amount of data for the ana-
create the PDOS INTERAX model-8971 are lyst. The program can also be run interactively
retained in the memory of the program and from year to year during a single scenario simula-
11297 decisions are retained "off line" of the pro- tion.
gram. It is also possible to integrate "objective"
data with subjective data. Actually, this tends to
model the decision making strategies of any- thhto manage what he can hypothesize about the -,-
one--one combines objective and subjective 4future, helps him to provide consistency to his .
data together when making decisions of whatever d i a e mo mt a"- mgnitdedecisions and helps him to overcome the human
mgtefrailty of holding only a small amount of infor-

(2) The print-outs provided from INTER- mation in the short-term memory of his brain.

--" --.---' .



b. Negative aspects: results of the analysis were not used in making
Tprofessional development decisions.:. ~(1) The INTERAX model is somewhat +.-.+

cumbersome. It is difficult to get information 2. This strategic short-coming can be over-
into the program. It is difficult to manipulate come, but at some expense. The decision maker .-.

data once in the program. It is difficult to pro- who will rely on the INTERAX data must do one .-- ,- - -

cess the data from the computer print-outs. It is of three things:
difficult to have decision makers "believe" the a. Agree that the data in the model is accept-

- analysis (although this is certainly a function of able to use for long range planning
the quality of the analysis performed, the data:" ~b. Develop the data himself, or ,+ -
base placed in the INTERAX model by thosebDvotdahsfr-'-
analysts and how the decision maker irels about c. Have the data developed by those upon
the qualifications of those making the subjective whose judgment he will rely.
cross-impact decisions). The PDOS INTERAX model did not have any r

(2) Information from two of the three con- data in it which came from key Army decision
sultants who assisted the Futures Team indicated makers. ARSTAF principals, the Vice Chief of
that a futures project in the private sector using Staff and the Chief of Staff should all be part of
INTERAX will take in excess of two years to the "building" of the INTERAX model, if they
complete! As a side-light, the cost to the consum- are the target audience of the results. Not doing
er of these projects is approximately $200,000 to this will probably result in a marginal return on

* $300,000! the investment.
(3) The analyst has a large amount of start- 3. The software in the INTERAX is cumber- i......-

up time to spend before one piece of alternative some. The computer print-outs are all numbers
future information can be obtained from the with no graphs to assist an analyst. This makes
model. There are no accurate data on start-up processing data very slow and tedious. A graph-
times; however, the Futures Team estimates that ics package in the main-frame computer where. + ~the INTERAX program was stored was used in -=
approximately six months for a two person analy-
sis cell would be a conservative estimate. the final product which was a vast improvement

over former ways of doing things. However, k'r._
(4) The INTERAX process is labor-inten- even this program was not as responsive as an -

sive. There are no short-cuts to creating plausi- analyst would want. A set of graphs from a single
ble results. The information that comes from the scenario or statistics run could take in excess of "

INTERAX is only as good as the data which goes four to eight hours to produce! That equates to
into it. What would seem to be a simple change one to two weeks to produce graphs for the nine
to the data can, conceivably, take two weeks of simulations run in the final iteration. F:-..- -

14 to 16 hour days to modify the data in the 4. The documentation for the INTERAX is
model, run scenarios and analyze the results to deficient in the details needed to conduct good
accommodate the "simple" change. This is not analysis. The PDOS Futures Team is currently
an exaggeration, improving the user's manual in order to make it

(5) Decision makers wishing to start a available to subsequent military users.
cross-impact/policy impact analysis project using Appendixes:
INTERAX are recommended to know precisely 1-Final List of Events and Trends.
what will result from the amount of effort which-n Ls E t d d
will be expended and for what purposes they in- 3-DEni Qstonnare+-- 3-DELPHI Questionnaire.L-
tend to use the output. The cost in labor and
capital is too great to proceed blindly. i. -

PDOS INTERAX Model.
5-Analysis of Events and Trerds Entered L. - -;---7

Section 7. Methodology Recommendations. into the INTERAX.
6-Description of the Final PDOS IN-

I. The central/strategic short-coming with the TERAX Data base.
PDOS INTERAX model is found in the fact that 7-Examples of How to Conduct Alterna- -
this model was created virtually by people not tive Futures Analysis and Policy Im- --
involved in making decisions about officer pro- pact Analysis Using the INTERAX
fessional development. Of the 20.268 subjective Process.
decisions in the model, not one was made by a 8-Graphs from the Final Set of Simula- ,

key decision maker. As a result, the information tions.
which the Futures Team generated. although con- 9-Futures Team Briefing.
sistent and based on conscientious work by two 10--Glossary.
experienced officers, it lacked credibility and the I I1-Bibliography.
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* Appendix 1ito Annex 11

Final List of Events and Trends

1. PURPOSE. To present the final list of
events and trends in the PDOS INTERAX mod-
el.

2. Discussion. Attached as Tab A is the corn-
* plete list of events and trends along with a reca-

pitulation of the PDOS INTERAX model and
the policy impact analysis using computer simu-
lations.

Tab A -Events, Recommended Policies,
Trends and PDOS System-Wide t-
Performance Measures in the
PDOS-Interax Model
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Tab A To Appendix 1

Professional Development Of Officers Study (PDOS)

Futures Team

Office, Chief of Staff, Army
ATTN: DACS-PDOS (CaFritz)

Rm 3D673, Pentagon
Washington, D.C. 20310-0200 z,

EVENTS, RECOMMENDED POLICIES,

TRENDS AND PDOS SYSTEM-WIDE

PERFORMANCE MEASURES

IN THE PDOS-INTERAX MODEL

17 December 1984

Recommendations For The Improv2ment Of This List Are Strongly Encouraged By The
Professional Development of Officers Study - Futures Team. Recommendations May Be
Forwarded Td LTCs Carolyn Russell Or Carl Stout At (AVN) 227-6538/6550/6559 or
(CML) (202) 697-6538/6550/6559.

Professional Development Of Officers Study Group Report
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Events

In The INTERAX Model _

Following each description of the event is a par- The missile is diverted to a remote area by the
enthetical comment written as, e.g., "(1 01)," US and little damage results. (3 01)
which means the "order of impact" on the Offi- 9-ARMY TO CONTROL RIOTS-Congress
cer Professional Development System (OPDS). authorizes the use of active duty military forces
A 1st order impact describes a direct cause-effect to control riots in the US (the Posse Commitatus
relationship (e.g., a measure of performance of A mth o )
OPDS); a 2d order impact describes a cause-ef-
fect relationship which must pass through one 10- RETIREMENT CHANGES EXTEND-
other actor in the military environment before it Army retirement system is restructured such that
reaches the US Army OPDS (e.g., change in force the minimum TIS at retirement is extended to 30
structure implies that there may be a change in years in order to receive 50% retirement benefit.
who gets trained and in what numbers). This in- (201)
formation is provided to the analyst for comput- 11-RESERVES MOBILIZED-President or-
ing cross-impacts; i.e., provides the analyst with a ders mobilization of less than 100,000 Army re-
sensing for the timing and level of impact on

--'--" other events and trends. Events which are al- serve component personnel. (20O)
lowed to occur more than once are annotated 12-AC COMMANDS RC BATTALION- Ac-
"(Recurring Event.)" tive component Army officers are assigned to "--

command at least 25% of the reserve component
2-G1 BILL-Congress reinstates the GI Bill for battalions. (2 01)

education. (3 01) 13-US IN MID/HI CONV WAR-US is in-

3-MIL QUAL STANDARDS TEST-Army volved in a mid-to-high intensity conventional
officers (01 to 06) are required to take some form armed conflict with a major power (war lasts for
of periodic military qualification standards tests approximately four years). (2 01) N_
to validate their knowledge of one or a combina- 14-WOMEN UNRESTRICTED-AU restric-
Stion of the following: Branch, Functional Area, tions on the assignment and utilization of women
Area of Concentration and/or Skill. T C in the Army are removed except for the exclusion
has developed and distributed to all officers (01 from assignment to a ground gaining.rm. (30O)
to 05) Military Qualification Standards (MQS)
materials. (101) 15-US IN LOW-INTENSITY WAR-US is in-

volved in a low-intensity conventional armed
5-MEASURE OFFICER POTENTIAL-An conflict with a minor power (conflict lasts for less

accurate and credible measure of Army officer than one year). (2 01) (Recurring Event.)
potential is developed (i.e., capacity for growth, 16-US IN BIO/CHEM WAR-US is involved
development or progress). (2 01) in an armed conflict in which chemical or biolog- --

6-ABILITIES/REQTS MATCH-An accurate ical weapons are exchanged (war lasts for approx-
and credible system for matching Army officer imately three years). (2 01)
abilities with Army requirements is developed. 18-LIFE-SPAN INCREASED-Life-span in-
(101) creased by 20-50 years with commensurate in-

8-UNAUTHORIZED NUCLEAR LAU-A crease in vigor. (301)
US Army officer initiates a successful unautho- 19-NEW ACFT TRANSPORTER-USAF
rized launch of a nuclear weapon against the fields a new aircraft transporter capable of reach-
USSR (US and USSR are not in armed conflict). ing Eurove in 90 minutes. (3 01)
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22-OTHER SVCS IN ARMY-Army units be- olds (service may be deferred until after youth r *
low corps are reorganized to include elements of graduates from college permitting service as an
other services assigned full time. Personnel man- officer). Congress does not mandate that mili-
agement and non-unit training and education is tary services change their accession standards,
managed by the parent Service. (3 01) service missions or size of force. (2 01)

26-3-YEAR COMMAND TOURS-Army in- 40-REDUCED ACQUISTION TIME-Army
creases length of battalion/brigade command procurement regulations are changed to reduce

-. tours to 36 months. (101) major equipment acquisition time. (301)

27-INTERNL MIL FORCE-A permanent, 41-70% STDNT USE COMPUTERS-At least -

standing international military force is establish- 70% of all US college students use personal com-
ed to guarantee world peace and enforce UN and puters as part of their education. (401)
World Court decisions. US rotates complete

--. units of brigade-size and below to satisfy its com- 42-ELECT DB INSTALLED-Army develops - -

mitment. (201) an electronic data base of administrative refer- -
ence material (e.g., AR's, FMs, ect.) and training

28-ARMY 21 ADOPTED-Total Army con- materials to support unit/organization operations
verts to a combat organization which envisions and training, education and testing. (2-01)
tactical regiments and a small higher control
headquarters with an Air-Land force. (2 01) 43-MERIT PAY FOR OFFICERS--Congress

approves a merit pay system for Army officers (as
29-IMPROVED HUMAN MEMORY- Bi- opposed to the current system of "grade" and

omedical/psychological breakthroughs occur "time in service") creating competition among
which significally improve the effectiveness of officers within each functional specialty and by
human memory. (2 01) rank within the specialty. (2 01)

30-US WITHDRAWS FROM NATO-US 44-VESTED RETIREMENT - Congress
withdraws from the military and civilian arms of adopts a vested retirement system for military
NATO. (201) personnel (e.g., soldiers can leave the service ear-

-31-ARMY ADOPTS INE/STAFF-Army ly and receive reduced retirement pay at a latter

implements a general staff system paterned after date). (201)
an American version of the WWII German Gen- 45-DEPRESSION-A major depression oc- .. -.

cral Staff and/or the current Navy model. (1 01) curs in the US (e.g., the national unemployment
"33-ARMY ESTAB ENTR REQS-Army s- rate exceeds 15% and it seems likely that it will,_

tablished mimimum entrance requirements for continue for at least four years). (301)

officers such that cadets and candidates must 46-ARMY INSTALLS CBI-Army installs an z

achieve a pre-established score on a battery of extensive computer based instruction (CBI) sys-
tests prior to commissioning. (2 01) tem using, e.g., MicroTICCIT. A portion (10%)

35-MEXICO TURNS COMMUNIST- Mexi- of Army resident and non-resident officer in-

co joins the communist block. (4 01) struction is conducted by CBI which includes the - ;-...

interactive imparting of knowledge and informa-
36-LATERAL ENTRY OF CIV-Direct com- tion by computer assisted instruction (CAI) and

missions to major and lieutenant colonel are the management of the administration of train-
granted to civilian specialists in technical fields ing and education for the staff and faculty by
experiencing a shortage of officers (in addition to computer managed instruction (CMI). (This is
AMEDD. JAG and Chaplain). (3 01) the PDOS-rccommended policy concerning "Ed- .-.- -

37-FRANCE REJOINS NATO-France re- ucation and Training Methodologies.") (2 01)

joins the miiitary arm of NATO and replaces the 47-ARMY ESTAB ASSMT CNTRS-Army
5th US Corps along the German border (5th US establishes assessment centers in conjunction

Corps returns home). (2 01) with resident schools or installation-level learn-
38-US WITHDRAWS TROOPS--US adopts ing centers designed to assess level of individual

officers (Ols through 06s) as to their profeission- =:--
an isolationist stance and withdraws a large num- of
: ber of American troops from foreign soil. (301) al development. The assessment centers evaluateofficer. Potential, knowledge, personality traits

39-MANDATORY NATIONAL SVC- Con- and attitudes, interests, aptitudes (e.g., integra-
gress mandates at least two years of national tive skills) motivation and stress adaptation,
service (either civilian or military) for all 18-year ph)ysical fitness and skills. (1 01)

-'- ..---..---
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48-SELF-ASSESSMENT TEST'7NG - Army 65-FIELD DECISION SUPPORT SYS- Ar-
establishes a policy which includes self-assess- my fields computerized decision support systems
ment testing as part of resident education from which are available to all commanders at the
captain through general officer. (101) company-level and higher. (201)

49-ARMY PATROLS MEX BORDER- Pres- 66-ARMY PROTECTS DOMESTIC-Army
ident directs Army troops to patrol the US-Mexi- assigned the mission of security of major public
co border. (201) facilities and other essential services (the Posse

Commitatus Act is modified to permit this to
50-RESERVES ASGD NATO MSN-Total occur). (201)

US commitment to NATO is filled by reserve
units stationed in the US. (201) 70-ELECTRONIC WARGAMES - Army

fields staff-oriented, electronic wargames for
51-US MIL FORCES COMBINED-US mili- training. (201)

tary services are combined into one uniformed
service (e.g., Canadian military system). (Analyst 71-5TH GENERATION COMPUTER-The
Note: Percentage of officers in major categories Japanese succeed in developing the world's first
of branches: 61% = CA; 18% = CS: 21% fifth generation computer. (301)
i =CSS.) (10I) 73-SUPER-POWERFUL HAND-HELD -

52-ANTI-MIL MEDIA CAMPAIGN-US me- Low cost hand-held computers are developed .: . -

dia conducts an extensive anti-military cam- which exceed current main-frame computer ca-
paign. (301) (Recurring Event) pabilities. The Army issues these to every officer

for access to information by way of telecommuni-
53-COMPETENCY TESTS ESTAB- Compe- cations for problem solving and electronic smart

tency tests are established as a prerequisite for maps, etc. (3 01)
schooling at the next Development Period
through Development Period 3. (2 01) 74-US SPACE DEPT CREATED-All mili-

"' tary space responsibilities areconsolidated into a
54-PC FOR OFFICERS-Army lets contract fourth defense department-The US Space Force

which enables individual officers to buy at re- (USSF). Defense permits Army personnel to
duced cost, PCs which are able to operate in a transfer to the USSF. (2 01)
computer based instruction (CBI) mode. (2 01)

75-CRAZY STATE GETS NUKE CAP-A
55-CORPORATE SCHOLARSHIPS-Large country led by an irrational head of state acquires

private corporations establish lucrative college an operational nuclear capability. (401)
student financial aid packages with follow-on
work obligations. (301) 77-50% DROP ROTC-The number of uni-

versities participating in Army ROTC programs t
57-DEGREES BY COMPUTER-At least declines by at least 50% from the number that

75% of all major universities offer by way of tele- participated in 1984. (201)
communications a full range of undergraduateand graduate degree programs. (3 01) 78-NO EDUCATIONAL DEFICIENCIES--

Public school systems adopt new learning tech-

58-US PROTECTS FOREIGN SUPP-US niques which virtually eliminate all educational
Army moves to protect a foreign nation which is deficiencies caused by early-childhood depriva- LO
a supplier of strategic resources to the US or its tion. (3 01) .
allies. (201) (Recurring Event) 79-ANTI-ARMS DEMONSTRATIONS -

62-RAPID LEARNING-Psychological tech- Massive demonstrations for arms control and . -

niqucs which facilitate rapid learning are taught arms reduction occur throughout the Western
in Army schools. Inexpensive commercially world. (301)
available biomedical technologies are developed
that facilitate rapid learning. (2"01)8W S Ar

ots occur through-out the United States similar
63-CHEAP FOOD - Genetic engineering to those which occurred during the late 1960s. (3

break-throughs provide an abundant inexpensive 01) (Recurring Event)
food source. (401)

81-FEDERAL SCHOLARSHIPS - Federal .
64-DUAL LANGUAGE REQT-Army re- government starts a system of free universities

quires all officers to know a foreign language. (I that provide a college education in exchange for
01) Federal work which can be fulfilled by military
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service. No change to standards of assessions is 85-WARRIOR SPIRIT PROG EST-Army .
directed. (3 01) establishes a program to instill the warrior spirit

throughout the entire Army which includes: -82-COMMON CORE SKILLS ESTAB-Army,'. .:':.. :

establishes a "road map" of common core skills a. Officer knowledge of the "threat."
for each Development Period. The package of
common core skills, which is added to the MQS bding training.
program, includes skills which lead to the mas- itnn
tery of the art and science of war. These skills c. Annual qualification with a basic weapon f...
are: (results recorded on the OER).a. Theoretical knowledge and practical skills/ d. Officer knowledge of "practical terrain

proficiencies at each level of responsibility sense." _

throughout the Army. e. Officer knowledge of basic tactical doc-

b. The knowledge of the human dimension trine and employment of common individual
of combat. and crew-servedweapons. (1 01)

c. An historical perspective of war. 86-ECONOMY TURNS GOOD-Economy ___--_

turns prosperous such that jobs are plentiful with
d. The ability to envision future war. (1 01) high pay and recruitment and retention is diffi- .

cult in the Army. (2 01) (Recurring Event)
83-FORMALIZED PD PROG ESTAB-Army

establishes a formalized officer professional de- 87-DOD BUDGET GREATLY CUT- Con-
velopment (PD) program at all TOE and TDA gress dramatically reduces Defense budget such
units and organizations. The execution of the that pay is frozen, retirement benefits (e.g., PX, '-

program is decentralized to the units and organi- commissary and medical benefits) are reduced,
zations but includes as a minimum, professional PCS costs are forced to be reduced such that av-
development in the following: erage tour lengths must be extended to four years ,. • -,

with extensions granted for an additional year.
a. Professional Values. (2 01) (Recurring Event)

b. Warrior Spirit. 88-SAT SCORES DECLINE-Scholastic Apti-
tude Scores (SAT) decline Nation-wide. (2 01)c. Leader-Mentor Roles/Relationships. (eurn vn) .".v :;
(Recurring Event) '-:

d. Self-Development. 89-LIVE AMMO USE REDUCED-Deep

e. Art and Science of War. budget cuts greatly reduce the use of live ammu-
nition for training in small arms, cannons, rock-

f. Common Shared Operational Language. cts and missiles. (2 01) (Recurring Event) -

g. Expert-Integrator Roles/Relationships. 90-SPARE PARTS REDUCED-Deep budget
cuts greatly reduce availability of spare parts for

h. Decision Making and Conceptual Skills. equipment maintenance. (2 01) (Recurring
Event)

(101I) 91-OIL SHORTAGE HITS ARMY-Oil

84-REQD SCHOOL EXPERIENCE-Army shortage prohibits Army field units from engag-
establishes policy requiring officers to complete ing in extensive training at Army training centers
schooling as follows: All lieutenants to attend and posts throughout the world. (2 01) (Recur-
resident OBC prior to first assignment, all cap- ring Event)
tains to attend resident OAC and resident CAS3 92-SOFTWARE REVOLUTION-A software --
(basic assumption: This policy will add approxi- revolution occurs such that computer controlledmately 450 man-years-18% increase-to the

PmaTy 450 aount-yea8 gineaset the majo military equipment is totally user friendly pre-
CPT THS account in any given year), all majors cudnthnedfrotiosrtanngwn .,*.cluding the need for continuous retraining when !-""
to attend a CSC (no appreciable increase in THS

account is anticipated as completion of CSC- .v- nweim tsfld.20
el schooling may be accomplished by correspon- 93-SR OFFICERS CENSURED-Several se-
dence) and all colonels to attend an SSC (no ap- nior military officers throughout DOD are cen-
preciable increase in THE account is anticipated sured by DOD and Executive Branch for their '-.-,.
as completion of SSC-level schooling may be ac- outspoken stance on sensitive political/military ... .
complished by correspondence). (1 01) issues. (2 01) (Recurring Event) .
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-, 94-CMD TIME, ONE YEAR-Army develops There is space in the INTERAX model for 100
a policy which reduces command time at all events. This list reflects the following:
levels to no longer than one year at a time, with Eetitsmol7Events in this model: 79

-- no extensions. (2 01) (Recurring Event) Event numbers not used: 21 -

100
95-EUROPE TOURS SHORTENED-Army

shortens length of tours in Europe to 12-18
months. (2 01) The following event numbers are available for

use:
96-QUALITY OFFS TO TOE-Army estab-

lishes priority of assignment of quality officers to -1 -56-4 -59
TOE units thereby causing a shortfall of qualified -7 -60 -inc?'.

instructors at TRADOC schools. (2 01) (Recur- -17 -61 M

ring Event) -20 -67 W

-21 -68 _
97-REDUCED EXPERT/INTEGRAT- Rap- -23 -69

-24 -72
id expansion of the Army occurs due to armed -25 -76
conflict causing a lack of ability of the Army to -32 -100
"groom" officers as "experts/integrators." (1 01)

98-MODERN EQUIPMENT-Rapid increase The following event numbers are "Recurring
in modernization of Army equipment occurs Events:"
similar to 1983-86 modernization program (be-

-15 -89
gins in about 2005). (2 01) -52 -90

99-INCR IN OFF ASSESSIONS-Rapid in- -80 -93 L-.

crease in officers within the Army caused by -86 -94

armed conflict causes a reduction in minimum -87 -96

educational standards for officer assessions for 8-

OCS (i.e., baccalaurate degree is not required).
(201)

07
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Trends

In The INTERAX Model

Following each description of the trend is a par- 8-NO. CPTS IN AC ARMY-Number of cap- .,

enthetical comment written as, e.g., "(1 OR)," tains in the active component Army (37% of all
which means the "order of relationship" between AC officers). (3 OR)
the trend and the Officer Professional Develop-
ment System (OPDS). A Ist order relationship 9-NO. MAJS IN AC ARMY-Number of ma-
describes a direct relationship (e.g., a measure of jors in the active component Army (19% of all

performance of OPDS); a 2d order relationship AC officers). (3 OR)

describes a relationship which must pass through 10-NO. LTCS IN AC ARMY-Number of -

one other actor in the military environment lieutenant colonels in the active component Ar-
before it reaches the US Army OPDS (e.g., my (12% of all AC officers). (3 OR) .-":"

BIC -- change in force structure implies that there may -. ;
be a change in who gets trained and in what num- I 1-TIME TO TRAIN CO GRADE-Time
bers). This information is provided to the ana- needed to prepare officers to meet minimum
lyst for computing cross-impacts; i.e., provides company grade requirements. (1 OR) F_

the analyst with a sensing for the timing and level 12-TIME TO TRAIN FIELD GRAD-Time
of impact when the trend is impacted by an im- needed to prepare officers to meet minimum
pacting event. field grade requirements. (1 OR)

I-LOSS OF OFFICERS TO CIV-Rate of loss 13-AVERAGE TIS FOR OFFICERS- Aver- r
of officers to the civilian sector or to other serv- age time in service for officers. (2 OR)
ices. (2 OR)

14-COST OF OFFICER TI' S- AND ED-Cost
2-PERCENT POS REQT COMPUTER of Army officer training andeducation system in

USE- Percent of officer positions requiring dai- constant dollars. (1 OR)
ly operations of computer systems to accomplish 15-NO. COLS IN AC ARMY-Number of col-
the mission. (3 OR)

onels in the active component Army (4% of all
3-OFFICERS USING COMPUTERS- Per- AC officers). (3 OR) -

centage of Army officers with the ability to effec- 16-CBT READNS, O NV FORC- Coin-16CTRADNSCONV FORC- Com- ..
tively use computer systems to accomplish the b a s n a m.mission. (2OR)bat readiness of conventional Army forces. (1IT2z:
mission. (2 OR)OR OR)- . :

4-PERCENT WOMEN IN ARMY-Women 17-NO. BGS & MGS IN AC ARMY-Number
in the Army as a percentage of the total force. (3 of brigadier and major generals in the active
OR),--. component Army. (3 OR)

- 5-NO. LTS IN AC ARMY-Number of lieu- 18-NO. SR GENS IN AC ARMY-Number of
tenants in the active component Army (28% of all lieutenant generals and generals in the active
AC officers). (3 OR) component Army. (3 OR)

6-REQT FOR ENGR AND TECH SKIL- 19-US VS USSR TECHNOLOGY-Ratio of
Requirements for Army officers with engineering level of US technology to USSR technology. (3
and technical skills. (2 OR) OR) 0

7-PERCENT DEFICIENT IN BASIC SKI- 20-OFFICER RETRAIN REQT-Amount of
Percentage of Army officers who are deficient in Army officer retraining required due to skill ob-
basic educational skills. (2 OR) solescence. (2 OR)

I1-1-A-10
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21-COMPUTER/COMM-COMBAT-Degree 36-PERCENT NON-RES TNG/ED - Per- -
to which Army makes effective use of computers/ centage of training and education of Army of-
communications to accomplish its COMBAT ficers accomplished through non-resident in- .
missions. (3 OR) struction. (1 OR)

22-COMPUTER/COMM-SUPPORT - De- 37-AVERAGE TIME IN TP 1-Average time
gree to which Army makes effective use of com- spent by lieutenants in Transition Period 1 which -
puters/communications to accomplish its SUP- includes time spent in Transition Point 1 (OBC)
PORT missions. (3 OR) and in post-TP 1 (post-OBC/pre-OAC) assign-

ments. (1 OR)
23-COMPUTER/COMMTNG & ED- De-

gree to which Army makes effective use of corn- 38-AVER.4GE TIME IN TP 2-Average time
puters/communications to accomplish its officer spoqt by captains in Transition Period 2 which
TRAINING and EDUCATION missions. (2 ii.cludes time spent in Transition Point 2 (OAC)
OR) and in post-TP 2 (post-OAC/pre-CGSC) assign-

ments. (1 OR)
26-NO. LTS IN THS ACCT-Number of lieu-

tenants by man-years in the student portion of 40-AVERAGE TIME IN TP 3-Average time -""

the THS account (FY 85 estimate = 4750 LTs). spent by majors and lieutenant colonels in Tran-
(2 OR) sition Period 3 which includes time spent in TP 3

(CGSC) and in post-TP 3 (post-CGSC/pre-
27-NO. CPTS IN THS ACCT-Number of AWC)assignments. (1 OR)

captains by man-years in the student portion of ACa-'-" (OR

the THS account (FY 85 estimate 4498 41-AVERAGE TIME IN TP 4-Average time
CPTs). (2 OR) spent by colonels in Transition Period 4 which

includes time spent in Transition Point 4 (AWC)
28-NO. MAJS IN THS ACCT-Number of and in post-TP 4 (post-AWC/pre-BG designa-

majors by man-years in the student portion of the tion) assignments. (1 OR)
THS account (FY 85 estimate = 1415 MAJs). (2
OR) 42-AVERAGE TIME IN TP 5-Average time 0.

spent by brigadier and major generals in Transi- - -- ' -

29-FORCE IN JOINT/COMBINED 0- Inci- tion Period 5. (1 OR)
dence of Army forces involved in Joint/com-
bined operations. (2 OR) 44-OFFICER WITH PC-HOME-Percentage -

of Army officers with PCs/terminals at home
30-NO. LTCS IN THS ACCT-Number of which are capable of supporting computer- '-_

lieutenant colonels by man-years in the student assisted instruction by telecommunications. (2
portion of the THS account (FY 85 estimate = OR)
536 LTCs). (2 OR)

46-MODERNIZATION OF EQUIP-Rate of
31-NO. COLS IN THS ACCT-Number of modernization of Army equipment (including

colonels by man-years in the student portion of weapons). (2 OR)
the THS account (FY 85 estimate = 176
COLs).(2 OR) 47-GAP-RESERVE VS REQT-Size of gap

between capabilities of part-time (reserve) field
32-PERCENT AC UNIT TNG/ED-Pevceni grade officers and the requirements of the posi- *

of training and education of active component tions they would fill in war-time. (1 OR)
Army officers accomplished in the unit/organiza-
tion. (1 OR) 50-ARMY T & E BUDGET-Size of the Army

training and education budget in constant dol-
33-CDRS ABIL IN MID/HI CBT-Capability lars. (2 OR)

of Army commanders and their staffs to operate
effectively for sustained periods in mid- and 51-LT SKLIAPTITUDE LEVEL-Average
high-intensity combat. (I OR) skill/aptitude ievel of lieutenants when they enter

34-COST OF T & E PCS -Cost to the Army of the Army. (2 OR)
permanent change of station due to training and 52-NO. AC ENLISTED-Number of enlisted
education. (2 OR) personnel in the AC Army (88% of AC force). (3 0"

35-PERCENT IN-RES TNG/ED-Percentage OR) _ _ _

of training and education of Army officers ac- 53-NO. AC TDA OFFICERS-Number of of-
complished in-residence at Army schools. (1 ficers in the AC "TDA" Army (48% of AC of-
OR) ficers). (3 OR) -
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55-NO. AC OFFICERS IN TOE-Number of skills necessary to establish goals and objectives,
officers in the AC field Army (38% of AC of- indentify problems, develop alternatives, evalu-
ficers). (3 OR) ate alternatives, choose an alternative, imple-

56-NO. AC OFF IN NON-FLD--Number of ment, control and evaluate decisions. (1 OR)

. officers in the AC "non-field" Army (Trend-53 72-NATL WILL TO SUPT MILIT-US na-
= Trend-54) (62% of AC officers). (30R) tional will to support military defense operations.

57-TOTAL. AC ARMY OFFICERS-Total (3OR)
number of active component Army officers 73-CONGR SPT FOR MILIT-Congressional
(Trend-55 + Trend-56) (10% of AC force). (3 support for the military. (3 OR)
OR) 74-THREAT OFF SKILL PROFICY-Level

58-TOTAL AC ARMY PERSONNEL-Total of Threat Army officers' skill proficiency. (2 OR)
size of the AC force (Trend-52 + Trend-57). (3 75-ART & SCIENCE OF WAR-Level ofoffi-

:-. OR) :-OR)'.cer adherence to the principles of and knowledge
66-ARMY ESPRIT DE CORPS-Level of Ar- of the art and science of war which includes: -.

?'-, my esprit de corps. (2 OR) !i
merdcp(Oa. Theoretical knowledge and practical

67-ABIL OF JR TO REPL SR-The ability of skills/proficiencies for each Development Period.
junior commissioned officers, warrant officers b. Knowledge of the human dimension of
and noncommissioned officers to replace senior combat.
leaders lost in combat. (1 OR)

c. An historical perspective of war., -
68-PROFESSIONAL VALUES-Level of offi-

cer adherence affectively and behaviorally to the d. The ability to envision the future war.
complex set of professional values described in
the "PDOS System-Wide Transition Period" (1 OR)
literature: briefly-officers accept the responsi- 7Nx:'-" -- 76-EXPERT-INTEGRATOR-Expert: Level
bility for protecting the Nation; they internalize of officer in-depth knowledge and capabilities in
and display the values of integrity, selflessness, a single branch, functional area and/or area of
honesty, special trust, loyalty, care for soldiers concentration, the major contribution ofwhich is

' - and their families, excellence in performance of within a specifically defined area. Integrator:
all duties; they establish a command climate Level of officer knowledge and capabilities in one -

which produces initiative, trust and mentorship. or more branches, functional areaN and/or areas ,_ ._

i -'.. (I OR) .:(lOR- of concentration and ability to an "ze, synthe-

69-WARRIOR SPIRIT-Level of officer ad- size, conceptualize and/or use decision making
herence to the state-of-mind and preparedness skills to achieve synergistic results affecting mul-
that blends all the physical, mental and moral tiple areas. (1 OR)
qualities essential for an officer to successfully 78-ARMY OFF SKILL PROFICY-Level of
lead the Army in its mission of protecting the Army officers' skill proficiency. (1 OR)
Nation. Officers accept the responsibility of be-
ing entrusted with the protection of the Nation; 80-COMMON OPNL LANGUAGE-Level of
are prepared physically and mentally to lead officer proficiency in the skills associated with
units to fight and support in combat; are skilled using a common military operational language.
in the use of weapons, organizations and tactics; (1OR)
inspire confidence and an eagerness to be part of 8 E VL N e offf-..':. 81-SELF-DEVELOPMENT-Level of officer ---
a team; has the ability to analyze and the bold- acceptance of primary responsibility to progres- t::-
ness to take action to accomplish the mission. (1 sively grow and learn, both the profession of~~OR) '
Oarms and his/her functional specialty(ies). (I OR)

70-LEADER-MENTOR-Level of the amount 8 REA I R C i
of time officers have to develop a style of leader- f-RR ILL skillY p cUf-.'.'-ference in skill proficiency between US Army of-
ship which facilitates the growth and develop- ficers and Threat Army officers (Trend-78 minus
ment of subordinates by educating, socializing Trend-74). (1 OR)
and training subordinates and by being for those
subordinates a role model, a teacher, a coach, an There is space in the INTERAX model for 85
advisor and a guide. (1 OR) trends. This list reflects the following:
7 IE I M N STrends in this model: 65 i----71-DECISION MAKING SKILLS-Level ofnTrendedumbe

officer ability to use analytical and conceptual 8e n t
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The following trend numbers are available for use:
-24 -62

-3 -64
-43 -6
-45 -77
-48 -79
-49 -82
-54 -84

-60
-61

ILI

'-4
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Recapitulation Of PDOS INTERAX Model

And Policy Impact Analysis Using Computer Simulations

1. Events Relating To Armed Conflict Between E-29: Improvements In Human Memory
The US And Other Nations Are (8 Events): Are Developed.

E-8: Unauthorized Nuclear Launch. E-37: France Rejoins NATO.

E-I 1: Reserves Mobilized. E-41: 70% College Students Use Computers.

E-13: US in Mid-/High Intensity Conven- E-52: Anti-Military Media Campaign De-
tional War. velops.

E-1 5: US in Low-Intensity Conventional E-55: Corporate Scholarships Established.
War.

E-57: Bachelors and Masters Degrees By
E- 16: US in Bio/Chemical War. Computer Are Available.

E-58: US Protects Foreign Supplier. E-63: Genetic Engineers Develop In6xpen-

E-97: Reduction In Expert/Integrator sive Food Source.
:-, -.. "Grooming" Due To Armed Conflict. E-71: 5th Generation Computer Developed N

E-99: Large Increase In Officer Assessions By Japan.
Due To Armed Conflict. E-75: 3d World Country Led By Irrational

2. Events, Generally Relating To Armed Con- Government Gets Nuke. R
flict In That They Are Not Likely To Occur Dur- 50 i
ing A Prolonged (2 + Years) Armed Conflict (As-
sumption: Thcre Is Popular and Congressional E-78: Educational Deficiencies Eliminated
Support For The Armed Conflict). The Events In Public Schools.M !
Could Occur During Times Of No Conflict (3 E-79: Massive Anti-Arms Demonstrations
Events): Occur In Western World.

E-87: DOD Budget Greatly Cut.
E-86: Economy Turns Good.

E-89: Live Ammunition Use Reduced.
E-88: SAT Scores Decline.

E-90: Spare Parts Reduced.
E-9 1: Oil Shortage Hits Army.

3. Events Relating to Domestic/Internal Con-
trol Mission For The Army Are (5 Events): 5. Environmental Policy Events, External To -'

E-9: Army to Control Riots. PDOS, Are (29 Events):
E-2: GI Bill Reinstated. 0

E-35: Mexico Turns Communist.
E-10: Retirement Changed To 30 Year Min-

E-49: Army Patrols Mexico/US Border. imum.
E-66: Army Protects Domestic Facilities/ E-12: AC LTC's Command RC Battalions.

Services.
E8:WeSraRosE-14: Role of Women Made Unrestricted~E-80: Wide-Spread Riots.-'

Except In Inf/Arm/Cannon FA.
4. Environmental Events Are (16 Events): E-19: New Aircraft Transporter Fielded

E-I 8: Life-Span Increased. (NATO In 90 Minutes).
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E-22: Significant Number Of Other Services E48: Self-Assessment Testing Established. i K.
In The Army. E-53: Competency Tests Established.E-26: 3 Year Command Tours.,,--,:--" -"-..- :"E 3d.E-70: Additional Electronic Wargames r,1:-%.

E-27: International Military Force Estab- Fielded. -; -

lished (US Is Part). E-82: Common Core Skills Established.

E-28: Army 21 Adopted. E-83: Formalized Professional Develop- " -

E-30: US Withdraws From NATO. ment Program Established.

E-31: Army Adopts Line/Staff Concept. E-84: Required School Experience. LU
E-36: Lateral Entry Of Civilians Required. E-85: Warrior Spirit Program Established.

E-38: US Withdraws Significant Number of 7. Policies Relating To The Professional De-
Troops. velopment of Officers, But Not Being Considered

E-39: Mandatory National Service Mandat- By The PDOS Are (7 Policies):
ed By Congress. E-5: Measure of Officer Potential Devel-

E-40. Materiel Acquisition Time Signifi- oped/Used.
candy Reduced. E-6: Abilities/Requirements Match Devel-

E-43: Merit Pay For Officers Adopted. oped/Used.

E44VesedRe me m Establish- E-42: Electronic Data Base Installed.E-44: Vested RetirementSse stbih
ed. E-54: "PCs for Officers" Contract.

E-45: Depression (15% Unemployment For E-64: Dual Language Requirement
4 Years).

E-65: Decision Support System (DSS) ,
E-50: Reserves Assigned NATO Mission Fielded.

(US Is Home Station -AC Army Returns Home).- S
E-73: Super-Powerful Hand-Held Coin-

E-51: US Military Forces Combined. puters Given to Officers.

E-62: Rapid Learning Techniques Devel- 8. PDOS System-Wide Issues (SWIs) Are (8 .t_
oped/Taught In Army Schools. SWIs):

E-74: US Space Department Created. T-68: Professional Values.

E-81: Federal Scholarship Program Estab- T-69: Warrior Spirit.
lished.

lished.T-70: Leader-Mentor.

E-92: Software Revolution. Te

E-93: Senior Military Officers Censured. T-71: Decision Making Skills. .

E-94: Command Time Reduced To One To75: Art and Science ofWar.
Year. T-76: Expert-Integrator.

E-95: Europe Tours Shortened. T-80: Common Shared Operational Lan-

E-96: Quality Officers To TOE Units. guage.

E-98: Extensive Equipment Modernization T-g1: Self-Development. f--

Program Begun. 9. Measures Of The Performance Of The Offi-
cer Professional Development System Are (126. PDOS Policies Are (I11 Policies): PromneMaue)
Performance Measures):

E-3: MQS Tests Established. T-16: Combat Readiness of the Convention- .-A-_

E-33: Army Establishes Pre-Commissioning al Force.
Entrance Requirements. T-21: Computers/Communications in Con-

E-46: Army Installs Extensive Computer bat-Effective Use. I. -- ."- Based Instruction (CBI). )
BsdItuto(B)T-22: Computers/Communications in Sup-

E-47: Assessment Centers Established. port-Effective Use.

.: ilI-A-15
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T-23: Computers/Communications in T-35: Percent Officer In-Residence Train-
Training/Education-Effective Use. ing/Education.

T-33: Commanders' Ability in Mid-/High- T-36: Percent Officer Non-Resident Train-
Intensity Combat. ing/Education.

T-47: Gap Between Reserve Officer Capa- T-37: Average Time in Developmental Peri-

bility and Requirements. od Lieutenant.

T-66: Army Esprit De Corps. T-38: Average Time in Developmental Per-.-
- " od Captain.F. T-67: Ability of Juniors to Replace Seniors.

T40: Average Time in Developmental Peri-
T-72: National Will to Support the Military. od Major/Lieutenant Colonel.

T-73: Congressional Support for the Mili- T-41: Average Time in Developmental Peri-':'=tary.L tary. od Colonel.

T-78: Army Officer Skill Proficiency. T42: Average Time in Developmental Peri-

T-83: Army Officer Threat - Army Officer od General Officer.
Skit! Proficiency. * T-50: Army Training/Education Budget.

10. INTERAX Trends Which Are Of Interest T-51: Skill/Aptitude Level of Entering Lieu-
To The Officer Professional Development Sys- tenants.
tem (30 Trends) ("*" Denotes That Off-Line
Spread Sheets Have Been Created): T-52: Number of Active Component En-

listed.
-* 2: Percent Positions Requiring Com- -__,

puter Use. * T-53: Number of Active Component TDA
Officers.::: *T-4: Percent of Women in the Army. k

T:PcnoWmy* T-55: Number of Active Component OfP
-* 6: Requirements For Engineering and ficers in TOE.

Technical Skills.
T-7: P e "n * T-57: Number of Active Component Ar-

Percent Deficient in Basic Skills, my Offic-s.
T-1 1: Time to Train Company Grade Of- * T-58: Number of Active Component Ar-

ficers, my Personnt 1.

T- 12: Time to Train Field Grade Officers. 11. PDOS System-Wide Issues And The
T T13: Average TIS for Officers. Events/Policies Which Impact On Them (Maxi-

mum Impact In Parentheses After Event
*T-14: Cost of Offier Training and Educa- Description):

tion.
tSl oc-oC a iiha. Professional Values (T-48). c-

T-20: Officer Retraining Requirements Due
cout.(1) Environmental Events/Policies:: -. to Skill Obsolescence ...

* -26: Number of Lieutenants in the THS E-8--aoemNucea unch 5).
Account. (1p05).- E-49-Army Patrols Mexico/US Border _tS
T7* T : Number of Captains in the THS (.5

Account. E1.moCrSklEsbih
- 28:Numer f Mjor int~ eTHSAc-E-93-Senior Officers Censured (.98).

count. (2) PDOS-Recommended Policies.

T-30: Number of Lieutenant Colonels in E48-Sef-Assessment Testing (1.05).g - ~the THS Account. :-',%' E-53-Competency Tests Established;-
! 2 * %331: Number of Colonels in the THS (1.05). : ,:

~Account.
IK :' : E-82-Common Core Skills Established --'

%~T32: Percent of Active Component Unit (1.05)._..

Training/Education. E-83-Formalized Professional Devel-
- - * T-34: Cost of Training/Education PCSs. opment Program Established (1.05).

-..-- 1



b. Warrior Spirit (T-69): E-3 1 -Army Adopts Line/Staff System

(1) Environmental Events! Policies:.10).--
E9 -rmy o Cntro Rios (.05) (1.5).E-49-Army Patrols Mexico/US Border ~ '~

E-13-US In Mid/Hi-Intensity Conven- E6-Am rtcsDmsi aii

tina Wr(.5).ties/Services (1.05). r-

E- I5-US In Low-Intensity War (1.50). EK.-Cman ie eucdT

E- 6-US In Bio/Chem War (1.50). One Year (.80).

E-28-Army 21 Adopted (1.05). (2) PDOS-Recommended Policies:

E-30-US Withdraws From NATO E-3 -MQS Tests Established (1.05). r4.

E-47-Army Establishes Assessment
E-37-France Rejoins NATO, 5th US Centers (1.05).

(.90. Rturn Hoe (.0).E-48-Self-Assessment Testing Estab-

E-38-US Withdraws Troops (.90). lished (1.05).

E-49-Army Patrols Mexico/US Border E-53-Competency Tests Established
(1.05). (1.05).

E-58-US Protects Foreign Supplier Of E-70-Additional Electronic Wargames
Strategic Resources (1. 10). Fielded (1.03).

E-66-Army Protects Domestic Facili- E-83-Formalized Professional Devel-
ties/Services (1.05). opment Program Established (1. 15).

(2) PDOS-Recommended Policies: E-84-School Experience Required For Z
E-3 -MQS Tests Established (1.05). All Officers (1.05). .-.

E-47-.Army Establishes Assessment (3) Non-PDOS-Recommended Profes- _

Centers (1. 10). sional Development Policies:

E-48-Self-Assessment Testing Program E--AiiisRqieet Match Es-
Established (1-05). alse(10)

E-53--Competency Tests Established d. Decision Mlaking Skills (T-71):
(1.10). (1) Environmental Events/Policies:

E-70-Additional Electronic WargamesE--MaueOOfcrPontlD-

Fieldd (103).veloped/Used (1.-30).
E-8.3-Formalized Professional Devel- E-1 3-US In Mid/Hi-Intensity Conven-

opment Program Established (1.25). toa a~.5.-

E-85-Warrior Spirit Program Estab-E-63YarCm ndTusABn

lihe (.5).Bde (1.02). II
c. Lade - Mnto (T-0):E-29-Improvements In Human Mem-

(1) Environmental Events/Policies: ory (1.50). .

E-8-Unauthorized Nuclear Launch E-62-Rapid Learning Technology
(1.15). Taught in Schools (L.10).

E-9 -Army To Control Riots (1.05). (2) PDOS-Recommended Policies: -..-

E-1I3-US In Mid/Hi-Intensity Conven- E-3 -MQS Tests Established (1.30).
tioal arl.5).E-33-Army Establishes Entrance Re-

E-1I5-US In Low-Intensity WVar (1.50)- quirements (1.10).

E-1I6-US In Bio/Chem War (1.50). E-46-Army Installs CBI (1.10).

E-26-3-Year Command Tours At Bn/ E-47-Army Establishes Assessment
Bde (1. 10). Centers (1.05).



E-48-Self-Assessment Testing Estab- E-84-School Experience Required For

lished (1-03). All Officers (1.05).FE-53-Competency Tests Established E-85-Warrior Spirit Program Estab-
L(1.10). lished (1. 10).

E-70-Additional Electronic Wargames f. Expert-Integrator (T'-76):rFielded (1.03). (1) Environmental Events/Policies:
L ~~~~E-82-Common Core Skills Established El0Rtrmn ytm Etne

(1.30).
E-83-Fornialized Professional Devel- E-13-US In Mid/Hi-Intensity Conven-opment Program Established (1. 10). tional War (1.25).

(3) on-DOSRecmmened rofssinalE- I 5-US In Low-Intensity War (1.25).
Development Policies:

E-6-AbilitiesRequirements Match Es-6USI i/Ce ar12)
tablished (1.30). E-26-3 Year Command Tours At Bn/

E-65-DSS Fielded (1.-20). Bde (1.02).

E-73.-- Super-Powerful Hand-Held E2-ry2 dpe 10)
Computers Issued (1. 10). E-29-Iniprovements; In Human Mem-

e. Art and Science of War (T-75):01'(.5.L
E-31-Ariny Adopts Line/Staff System

(1) Environmental Events/Policies:.125.I

E-1 3-US In Mid/Hi-Intensity Conven- E51U iiai ocsCmie
tional War (1.25).

E-1I5-US In Low-Intensity War (1.05). 94Comn TieRdcd o

E-1I 6-US In Bio/Cheni War (1.25). One Year (.80).

E-28-Arnay21 Adopted (1.05). E-95-Europe Tours Shortened (.95).

E-29-Improvements; In Human Mem- E-97-Reduction In Expert/Integrator
ory (1.50). -Grooming7 Due To -Armed Conflict (.20).

(.3.E-49-Army Patrols Mexico/US Border (2) PDOS-Recommended Policies:

E-3 -MQS Tests Established (1.-25).
E-58-US Protects Foreign Supplier OfE--AiyIsalCB(10)

(2) POS-RcommndedPoliies:E-46-Army Enstalihs Assessment
StrategCntec (1surc10). 0)

~~~~~~~~~~E-47-Army Establishes Assessment -3-C penc TstEtalhd
CCentersl0) (110 .10.n

E-48- ~ ~ ~ ~ ~ ~ ~ ~ ~4-Self-Assessment Testing Esta-E7--diinlEetoi argme
ised 6A nsal B (1.05). ieled (1.0).

E-53-Comvecc t Establishe d esmn E-533-Commotnc Coesils Established
(1.10) . 1) (1.10).

E4 -efAssmn etn sa-E-70-Additional Electronic Wargames E8-Fraie rfsinlDvl
ieled (1.0). Fpiente Prgrm. sabise3(.1)

E-82--Common Core Skills Established E-84-School Experience Required For
(1.10). All Officers (1. 10).

E-83-Formalized Professional Devel- (3) Non-PDOS-Recomcended Profession-
opmnent Program Established (1. 10). al Development Policies:



E-42-Electronic Data Base Installed (2) P1)05-Recommended Policies:

(1.20).E-3 -MQS Test Established (1.50).

* E65-SS ieled 1.3).E-33-Army Establishes Entrance Re-

E-73- Super-Powerfuil Hand-Held quirements (1.05).
Computers Issued (1. 10). E-46-Army Installs CBI (1. 10).

g. Common Shared Operational Language E4-ryEtbihsAssmn

()Environmental Events/Policies:Cetr(10)(1) E-48-Self-Assessment Testing Estab-
E-1 3-US In Mid/Hi-Intensity Conven- lished (1.50).

* tioal Wr (125).E-53--Competency Tests Established

E-1 5-US In Low-Intensity War (1.25). (1.25).

E-1 6-US In Bio/Chem War (1.25). E-70-Additional Electronic Wargames
Fielded (1.03).

(2) DOSRecomeied Plices:E-82-Common Core Skills Established
E-3 -MQS Tests Established (1. 10). (10)

E-46Arzn Intall CB (1.5).E-83-Formalized Professional Devel-

E-47-Army Establishes Assessment opment Program Established (1. 10). . ,

Centers(I. 10). E-84-Schrol Experience Required For

E-5 3-Competency Tests Established All Officers (1.05).
(1.10).E-85-Warrior Spirit Program Estab-

E-70-Additional Electronic Wargames lished (1.05).
Fieldd (103).(3) Non-PDOS-Recommended Profession-

E-82-Common Core Skills Established alDvopetPics:_____
(1.10).E-5 -Measure Of Officer Potential De-

E-83-Fornalized Professional Devel- veloped/Used (1.50).
opment Program Established (1. 10). E-42-Electronic Data Base Installed

E-84-School Experience Required For (1.20).
All Officers (1.05). E-54-CBI PCs For Officers (2.00).

(3) Non-P'DOS-Reconnended Profession- E-64-Dual Language Requirement For
al Development Policies: Officers (1.10).

E-42-Electronic Data Base Installed E-.73-.. Super..Powerful Hand-Held
(1.05). Computers Fielded (1. 10).

It. Seff-Development (T-81). 12. Computer Simulations Using INTERAX-

(1) Environmental Events/Policies: aeBezRnAdAe

E- I3-US In Mid/Hi-Intensity Conven- a. A -statistical" run/simulation of all data
tion..i War (1.50). in the PDOS model to verify the accuracy of all .-..-

data in the computer.
E-16-S InBia/hem ar~l50).b. Two "free play" runs/simulations of all V

E-29-Improvecnts In Human Mem- data with policies occurring/not occurring as fol- ~--
!V-ory (1 .50). lows: *

E-39-Mandatorv National Service Es-. (1) Without poiy.
tablished (1.-25). --..

(a) PDOS-rccomnaended policies sup-
E-43-Merit Pay For Officers Establish- pressed: E-3, E-33, E-46, E-47, E-48, E-53, E-70, a

ed (1. 15). E-82, E-83, E-84 and E-85.

E-57-Degrees Offered By Computer (b) Other PD policies suppressed: E-5, E-
(1.05). 6, E-42, E-54, E-64, E-65 and E-73-
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(2) With policy occurring as follows: E-46: Army Installs CBI Program. S
(a) PDOS-recommended policies occur- In 1991:Am Eaie sse

ring as follows:! .:o.:= ingas ollws:E-47: Army Establishes Assessment

In 1987: Centers.

E-70: Additional Electronic Wargames. (b) Other PD policies as shown in (1) (b),:'- this subparagraph, suppressed.
E-82: Common Core Skills Established. tp

c. Two "'World-at-War' Possible Future"
E-83: Formalized PD Program Estab- statistical runs/simulations with events and poli-

"- lished.lished. cies occurring/not occurring as follows (and table
E-85: Warrior Spirit Program Establish- 1):

ed. (1) Without policy:

In 1988: (a) All "War Related" events in paragraph

E-84: Required School Experiences Es- 1, Recapitulation of PDOS INTERAX Model, . -

.7--: tablished. occurring as follows:

In 1989: 1986: E-I 5-US In Low-Intensity Con-
ventional War. 0

E-33: Army Establishes Entrance Re-
quirements. 1990: E-58-US Protects Foreign Sup-

plier.
E-48: Self-Assessment Testing Estab-tp-ier.

lished. 1995: E-13-US In Mid-/Hi-IntensityConventional War.
E-53: Competency Tests Established. Cneia WaR.

1996: E-1 1 -Reserves Mobilized.
In 1990:

2015: E-16--US In Bio/Chem War.
E-3: MQS Testing For Ols to OSs Es-

tablished. 2015: E-8-Unauthorized Nuclear
Launch.

Start Lift Suppress Lift Suppress
Suppress Suppress Again Suppress Again

1984 1995 1998 2015 2018 E-97-Reduction In Expert/IntegratorGrooming' Due To
Armed Conflict. .

1984 1995 1998 2015 2018 E-99-Large Increase in Offimer Assessions Due To
Armed Conflict.

TABLE 1

(b) All events generally relating to armed port" for the armed conflict) in paragraph 2, Re-
conflict in that they would not occur during a capitulation of PDOS INTERAX Model (see

7. prolonged (2 + years) armed conflict (assump- Table 2).
' tion: there is -Popular and Congressional Sup-

Start Lift Start Lift

Suppress Suppress Suppress Suppress

1995 1998 2015 2017 E-87-DOD Budget Greatly Cut.

1995 1998 2015 2017 E-89-Live Ammuniton Use Reduced.

1995 1998 2015 2017 E-90-Spare Parts Reduced.

TABLE 2

(c) All "DomesticIntcrnal Control" events (d) All "PDOS Recommended Policy"
in paragraph 3, Recapitulation of PDOS INTER- events in paragraph 6, Recapitulation of PDOS -
AX Model. suppressed: E-9, E-35, E-49, E-66 INTERAX Model, suppressed: E-3, E-33, E-46,
and E-80. E-47, E-48, E-53, E-70, E-82, E-83. E-84 and E-

85.
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(e) All "Other OPDS Related Policy" 1995: E-35-Mexico Turns Communist.
events (not being considered by PDOS) in para- 1995: E-66-Army Protects Domestic Fa-
graph 7, Recapitulation of PDOS INTERAX cilities/Services.
Model, suppressed: E-5, E-6, E-42, E-54, E-64, (b) All "War Related" events in paragraph
E-65 and E-73. i, Recapitulation of PDOS INTERAX Model,

(2) With policy: suppressed: E-8, E-I 1, E-13, E-15, E-16, E-58, E- S97 and E-99.
(a) Events in (1) (a) and (b), this subpara- T M s e E E,

graph, occurring at times indicated. (c) All "PDOS Recommended Policy"
events paragraph 6, Recapitulation of PDOS IN-• . (b) Events in (1) (b), (d) and (e) this sub- TERAX Model, suppressed: E-3, E-33, E-46, E-

paragraph, suppressed. 47, E-48, E-53, E-70, E-82, E-83, E-84 and E-85.

(c) PDOS-recommended policies occur- (d) All "Other OPDS Related Policy"
ring as follows: (o en.. '" "" ing as ollows:events (not being considered by PDOS) in para- ...

In 1987: graph 7, Recapitulation of PDOS INTERAX j-.-

E7 AdtnEetnWaas Model, suppressed: E-5, E-6, E-42, E-54, E-64,i-''.E-70: Additional Electronic Wargames.t-'.'.E-65 and E-73.

E-82: Common Core Skills Establishcd.

E-83: Formalized PD Program Estab- (2) With policy:.)'. ~lished. - ;
lised.(a) Events in (1) (a), this subparagraph,

E-85: Warrior Spirit Program Establish- occurring at times indicated.
In188duprssded. (b) Events in (1) (b), this subparagraph, 1-D .In 1988: suppressed. [:!.

E-84: Required School Experiences Es- (c) Policies in (1) (d), this subparagraph, "
tablished. suppressed.

In 1989 (d) PDOS-recommended policies in (1) (c),above occurring as follows: 7

E-33: Army Establishes Entrance Re- a o r s w
quirements. In 1987:

E-48: Self-Assessment Testing Estab- " -i
.. i e-4 Self-AsessmentTestinE-70: Additional Electronic Wargames.lished.
E C pn e EbhE-82: Common Core Skills Established.-:'-L:_E-53: Competency Tests Established.

I9E-83: Formalized PD Program Estab--..-- In 1990: i-
lished.: "E-3: MQS Testing For 0Ols to 05s Es-

E3 QTsiFr st"ssE-85: Warrior Spirit Program Establish-
tablished. ed.

E-46: Army Installs CBI Program. In 1988:

E-47: Army Establishes Assessment E-84: Required School Experiences Es-
Centers. tablished.

d. Two "'Domestic/Internal Control' Possi- In 1989:
ble Future" statistical runs/simulations with
events and policies occurring/not occurring as E-33: Army Establishes Entrance Re-
follows: quirements.

(1) Without policy: lished.E-48: Seif-Assessment Testing Estab-

(a) All "Domestic/Internal Control" events ,".

in paragraph 3, Recapitulation of PDOS INTER- E-53: Competency Tests Established.
AX Model, occurring as follows: In 1990:

1990: E-9 -Army To Control Riots. E-3: MQS Testing For Ols to O5s Es- -

1990: E-80-Wide-Spread Riots. tablished.
1992: E-49-Army Patrols Mixico/US
Border. E-46: Army Installs CBI Program.

11-1 -A-21

.".. .~..... ........ ... .................. ..-.............. :..:.._....-......-........-..... ..-......-- :..--'.?- '
:...'...', , :............. ... .".".' ".". . . ." "' "":"" "., ".,, . -.- . . .- --- - - - " -. . . .



In 1991: In 1987:

E-47: Army Establishes Assessment E-70: Additional Electronic Wargames.
Centers.c.'.:.': ~E-82: Common Core Skills Established•...-: ::

e. Two "'International and Domestic Tran- ECs.-,
quillity' Possible Future" statistical runs/simula- E-83: Formalized PD Program Estab-
tions with events and policies occurring/not oc- lished.
curring as follows: E-85: Warrior Spirit Program Establish-

(1) Without policy: ed. r":'.s '

(a) All "War Related" and "Domestic/In- .. .

ternal Control" events in paragraphs 1, and 3,
Recapitulation of PDOS INTERAX Model, sup-
pressed: E-8, E-9, E-11, E-13, E-15, E-16, E-35, In 1988:
E-49, E-58, E-66, E-80, E-97 and E-99. E-84: Required School Experiences Es-

(b) All "PDOS Recommended Policy" tablished.
events paragraph 6, Recapitulation of PDOS IN- In 1989:
TERAX Model, suppressed: E-3, E-33, E-46, E- in..989:
47, E-48, E-53, E-70, E-82, E-83, E-84 and E-85. E-33: Army Establishes Entrance Re-

(c) All "Other OPDS Related Policy" quirements.
events (not being considered by PDOS) in para- E-48: Self-Assessment Testing Estab-
graph 7, Recapitulation of PDOS INTERAX lished.
Model, suppressed: E-5, E-6, E-42, E-54, E-64, E-53: Competency Tests Established.
E-65 and E-73.~~In 1990: :

(2) With policy: In-1990: v *~~~E-3: MQS Testing For 0OIs to 05s Es- t:-',-

(a) Events in (1) (a), this subparagraph, e, MSTsigFrOst.sE-
suppressed.

(b) Policies in (1) (c), this subparagraph, E-46: Army Installs CBI Program.
suppressed. In 1991:

(c) PDOS-recommended policies in (1) (b), E-47: Army Establishes Assessment --

this subparagraph, occurring as follows: Centers.

-
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Appendix 2 to Annex II

Initial List Of Events And Trends 
(20 JULY 1984)

- 1. This Appendix is presented as an historical Structuring (E 0100). None.
document to show the reader the extent of poten-
tial events and trends which the PDOS Futures
Team considered. The list was an initial "cut" 1. Army requires satisfactory test of English as
which was based on a review of the long-range a foreign language (TOEFL) for entry.
planning and futures literature. See Appendix 11 2. Army establishes minimum education skillsforam ibliography ofthat literature. 2 ryetbihsmnmmeuainsil -
frbborhottleteand ability standards for access/retention.

2. The framework for initially categorizing 3. Army establishes minimum physical stan-
events and trends, follows. The number in pa- dards for combat MOS. ___

rentheses is for the initial numbering of the
events or trends: 4. Congress mandates a vested retirement sys- -"

:.-..: tern.
a. Structuring (E/T 0100). tem 2:"
b a g/ 05. Active component officers assigned to corn-i - " ! ". b. Manning (E/l" 0200).mid.Cbtaon. -

mand P.C battalions.
:'l ' .;c. Training/Education (E/T 0300).c rn dai( 006. Army lifts all restrictions on the assignment

d. Mobilization and Deployment (E/T and utilization of women. -z.
' -; 0400). ,0400). 7. Standard skill testing instituted for all ac- -.

e. Facilities (E/T 0500). tive and reserve component officers to determine
f. Command and Control (E/T 0600). suitability for: promotion, command, retention,

military and civilian schooling and special as-
g. Equipping (E/T 0700). signments. -" -

h. Sustaining (E/T 0800). Training/Education (E 0300).

i. Managing (E/T 0900). 1. Army requires second language for all of-
;- ~~j. Technology (E/T 1000).ries .. ,

k Rs re ( 20)-e2. Army requires English fluency for all of- TE.2-.' ~k. Resources (E/T 2 100).fles.

1. Threat (EFf 2200). 3. Army establishes program to train offices -..

m. Demographic (E/T 2300). basic skills (reading, writing, math).

n. Political (E/T 2400). Mobilization and Deployment (E 0400).

o. Technology (E/T 2500). 1. Reserve component officers excluded from
Sociological (T 2600, Trends, only), field grade positions because of skills required to

-integrate high-technology systems.

3. The following events were used to create the Facilities (E 0500). None.
initial DELPHI questionnaire.These events were
not the final list of events used in the INTERAX Command and Control (E 0600).
Model. Appendix 1, this Annex, contains the 1. A commander initiates an unauthorized re-
final list of events which are currently in the leA o n er hemia orical w e
PDS"-"RX odl lease of nuclear, chemical or biological weapon(s) ,.-.

-nPDOS INTERAX Model.USSR.
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Equipping (E 0700). None. 14. Terrorists steal and explode a US nuclear

Sustaining (E 0800). weapon.

1. Congress approves a "pay for demonstrated 15. Terrorists sabotage nuclear power plant in

skills" pay system (as opposed to pay for grade the US.
and time in service). 16. Bacteriological attack places large portion

2. Congress approves merit/bonus pay system. of US population at risk of death.
17. Coordinated terrorist attack introduces

e3.Congres pprovesaay"eamperfodeadly virus/poison into water supply of major
US bases in CONUS and in Europe.

Managing (E 0900). 18. US dependent on Middle East oil.

1. Evaluation report system changed to in-
clude combination of superior, peer and subordi- Deorpi E20)
nate input. 1. US experiences a dramatic flood of refugees J:,-

2. Army ends "joint domicile" assignment pol- from Central and South America.
icy. Political (E 2400).

Technology (E 1000). 1. Congress offsets (reduces) retirement pay by

1. Genetic engineers develop bacteria capable amount of Social Security benefits.
of decontaminating battlefield (e.g., nuclear, 2. Reserve components take over total US
chemical and biological) (simular to bacteria now commitment to NATO. S.
used to clean-up oil spills). 3. US military services combine into one uni-

2. Brain wave measure for potential is devel- formed service (e.g., Canada). L.k.
oped. 4. Congress institutes draft for active compo-

3. Brain wave measure of cognitive skills is nent.
developed.

5. Congress institutes draft for reserve compo-

Resources (E 2100). None. nents. u --

6. NATO collapses.
Threat (E 2200). 7. United Nations collapses.

1. US is involved in a conflict in Central 8. OPEC collapses.
America.

2. US is involved in a conflict in the Middle 9. Congress mandates withdrawal of troops
East. from Europe. 7-.Z'

10. Congress mandates withdrawal of troops3. US is involved in a conflict in Europe.from Korea.

4. US is involved in a conflict in Asia. 11. Congress mandates withdrawal of to

5. US is involved in a conflict in Africa. from Central America.

6. Conventional conflict with a major power. 12. US withdraws from NATO.

7. Conventional conflict with a minor power. 13. US withdraws from United Nations.

8. US is involved in a nuclear conflict. 14. US withdraws from Organization of Amer-

9. US is involved in a biological/bacteriologi- ican States.
cal conflict. 15. Congress mandates national service.

10. US is involved in a chemical conflict. 16. President directs Army troops to patrol the

11. Use of federal forces in riot control in US border between US and Mexico.
cities. Technology (E 2500). >.

12. Internal major natural disaster. I. First military use of weather control.

13. Terrorists create and explode nuclear 2. Development in energy technology replaces -

weapon. the need for foreign oil.
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3. Use of PSI phenomena for military intelli- 10. Increasing trend to open all MOSs to wo-
gence purposes. men.

4. Congress establishes English as the official 11. Increasing trend towards an older force.
language and prerequisite for citizenship. 12. Increasing trend for fewer personnel to

5. Invasion from outer space. perform more and more functions.

4. The following trends were used to create the 13. Individual demands for stimulating jobs.
initial DELPHI questionnaire. These trends were
not the final list of trends used in the INTERAX 14. Increasing trend to use new technology to ...-_ -'
Model. Appendix 1, this Annex, contains the final provide greater capability rather than reduce

list of trends which are currently in the PDOS manpower.
INTERAX Model. 15. Increasing trend to restrict womens' role in Egi.-- combat assignments.

Structuring (T 0100). combat assignments.
1. Size of active component. 16. Increasing requirement for a 'two track'

promotion system (command/combat versus sci-
2. Size of reserve component. entific/technical).

3. Ability of reserve component soldiers to 17. Increasing trend to not offer satisfactory
cope with high-technology, fast-paced battlefield. promotional tracks to scientific/technical of-i --." ~ fi ce rs. . .

4. Increasing emphasis on strategic mobility. i cers.I" ~18. Increasing inability of Army to transition :'i
5. Increasing ratio of combat power to warrior. 18. Incr ainenat A to train

from contractor-maintenance to soldier-mainte-
6. Decreasing ratio of "fist to muscle" (tooth nance on new equipment.

to tail). 19. Increasing trend to attain same fire power

7. Increasing ratio of supervisors to operators with fewer soldiers.
due to increasing fluctuation of type and volume 20. Increasing resistance to PCS moves.
of critical skills.''"':":~ ~ 1. Number of COHORT units. , '

8. Increasing trend for combat units to become
lighter and more mobile. 22. Increasing trend to institutionalize the

9. Number of Joint operations. Regimental system.

Training/Education (T 0300).

Manning (T 0200). 1. Need for single specialty officers.

1. Increasing number of soldier couples. 2. Need for Joint service professional develop-

2. Increasing percentage of women officers in ment.
the Army. 3. Increasing requirements to retrain person-r
,-". nel as military duties change. "-

3. Increasing percentage of enlisted women in nlsitrde"hg
the Army. 4. Requirement to fight in vastly different en-

4. Increasing trend toward officers declining vironments.
command assignments. 5. Increasing reliance on commercial activities

5. Requirements for officers with engineering in base operations and training cadre.
and technical skills. 6. Reliance on commercial activities decreases

6. Increasing percentage of minorities of all active component knowledge and skill base.
ranks. 7. Increasing explosion in knowledge required

7. Increasing use of robotics nnd automation for traditional military duties.
causes a decrease in the personnel required to do 8. "Half-life" of information for traditional
the same jobs. military duties decreasing. --

- - 8. Increasing percentage of Hispanics in all Mobilization and Deployment (T 0400)."-. -- -" "ranks.
ranks.'"1. Decreasing preparation time for conflict in-

9. Increasing trend for highly trained technical creases the demand for readiness during peace-
personnel. time.
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2. Increasing trend towards lighter, more stra- 4. Need for a shorter acquisition cycle. --

tegically mobile forces.tegically moile forces.5. Need for off-the-shelf materiel acquisition. .::'

3. Itrend towards the use of the re- 6. AMC becomes Army's total distributor/re-
serve component in a strategic role. distributor of equipment.

4. Decreasing time available for the mobiliza- 7. COSCOM and higher level support organi-
tion of the reserve component in major conflicts. zations become part of AMC mission (i.e., tradi- -"

5. Increasing trend to federalize the reserve tional COSCOM and support mission is elimi-
components for emergency operations within the nated).
US (e.g., disaster relief, riot control). 8 M p d o mb r' ._s ~~8. AMC depots deploy to combat areas. ! .. :,

Facilities (T 0500). 9. Technology services, as known in the past, w

1. Increasing cost of training facilities, become subsumed under AMC.

2. Increasing demand by local civilian com- 10. Increasing acquisition of foreign weapons
munities for ownership of existing Army lands. systems for Army use.

3. Increasing requirement to replace WWII- 11. Increasing equipment inter-operability
vintage buildings and facilities, problems within the Army.

4. Increasing demand to create training facili- 12. Increasing problems of inter- and intra-
ties geared towards high-technology, fast-paced service communications because of diverse corn-
battlefield (e.g., National Training Center, Ft. Ir- munications equipment.
win, CA). 13. Increasing trend towards Joint service ac-

5. Dramatically increasing telecommunication quisition of equipment.
costs to support computer-based information Sustaining(T0800).
networks. - 4.

1. Increasing ability to sustain the force in the
fast-paced, short-notice, deep thrust, multiple

1. Trend in battalion/brigade-level command challenging environment of the future battlefield.
tour length. Managing (T 0900).

2. Risk to US non-combatants on foreign soil.on__re~~on 1. Number of officers separated for cause. ,-.---
3. Amount of ifraonavailable for com-3.Amountofinformationa vailabl2. Number of officers on active duty with de-

mand and control dcsos---ad-ad cntrldcisons nied/revoked security clearances.

4. Resistance to command and control com- 3. Increasing trend towards centralized man-
munications on the battlefield. agement of non-human resources.

5.uncatins on hbafed ti Inreoren
5.tDemandS on commanders and their staffs 4. Increasing trend towards decentralized

due to c ombat operations. management of human resources.
6. Trend towards increased complexity of --: -

6.fTrendutowar inc sdu o iy o 5. Increasing reliance on external consultants.
command and control functions due to highly
dispersed, highly mobile units on the battlefield. 6. Increasing trend towards participative man-

7. Trend towards increased number and com- agement.
plexity of command and control functions due to 7. Trend of officers to resign prior to retire-
increased sophistication of weapon and commu- ment.

nication systems. 8.nicationsystems.8. Trend towards holistic systems manage- ': =

8. Trend towards increased decentralization of ment. L7

command and control responsilities. 9. Increasing pressure for managers to pursue

Equipping (T 0700). the search for excellence.

1. Trend towards increased availability of Technology (T 1000).
equipment for horizontal communications. 1. Level of acquisition of weapons requiring

2. Need for secure (i.e., encrypted) communi- less maintenance.
cations systems. 2. Use of robotics on-the battlefield.

3. Dependency on reliable high-technology 3. Requirement for computer literacy.
equipment.
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4. Army use of robotics for other than battle- 2. Level of US military commitments world- -
field applications, wide.

5. Remote robots use artificial intelligence 3. Political use of the Army to accomplish
programming (i.e., capable of "seeing," learning social goals (e.g., racial integration, equal oppor-
and reacting). tunity for minorities and women, affirmative ac-

tion, remedial education) or as a model for ac-6. Level of DOD acquisition of "Star Wars complishing socio-economic changes.
technology.

Resources (T 2100). 4. Congress becomes less pro-military.
public 5. Number of women in the Congress and as a

1. Competition between private and public poltialfoc
sector for high-skill, high-aptitude personnel. ptlr -. :-.

6. Level of requirement for military leadership
2. Increasing US dependency on foreign oil. to be able to articulate and defend military re-
3. US industrial base continues to dwindle. quirements to the Congress and the American
4. US dependency on foreign sources for stra- public.

tegic minerals. 7. Level cf military operations controlled by

5. US use of food as a political weapon. politicians.
8. Level of direct participation by American6. US dependency on foreign weapons acquisi- "- -depednc foreinacpublic in decisions affecting military forces (e.g.,

tion. policy, budget, force size).

Threat (T 2200). Technology (T 2500).

1. Military build-up by third world countries. 1. Complexity and sophistication of equip- L -

2. Incidence of terrorism, world-wide, by radi- ment.!'- ~~cal factions and states. :-,:-z
ca acinsad tte.2. Use of voice recognition applications.

3. Proliferation of nuclear technology in lesser 3. US technological lead relative to other
developed countries, countries.

4. Potential for armed conflict between USSR 4. Level of government control of technology
and the US. transfer to both friendly and unfriendly nations. ZZ

5. Soviet power projections in third world. 5. Use of computer equipment to evaluate the -
6. US national will to counter Soviet power reliability, availability and maintainability of the _

projections world-wide. equipment.

Demographic (T 2300). Sociological (T 2600).

1. Number of women in the US labor force. I. Quality of high school graduates.

2. Number of Hispanic immigrants increases. 2. Quality of college graduates. .. : .

3. Level of illegal immigration. 3. Number of students concentrating in math-

4. Level cf Hispanic population (i.e., birth ematics and sciences.
rate). 4. Number of single parent families.

Political (T 2400). 5. Ability of the Army to internally meet grad-uate level educational riurmns
1. Congress increases the minimum time in requremens.

service for military to retire.
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Authors: LTC Stout/LTC Russell
Team Chief: COL Dunn

Appendix 3 to Annex II

Delphi Questionaire

1. Purpose: To present the DELPHI Question- 2. Discussion. Attached as Tab A is the corn-
aire which was used to gather "expert" opinions plete DELPHI questionaire.
about nominal forecasts of event probabilitiesand. trendbindexes TAB A - Round I DELPHI Questionnaire.

~~~and trend indexes. --
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DEPARTMENT OF THE ARMY
OFFICE OF THE CHIEF OF STAFF

WASHINGTON. D.C. 20310

tDiCS-PDOS 27 July 1984 9

SB=: Round 1 DELPHI Questionnaire

SEE DISflIIBION~ -,-.

1. We sincerely appreciate your willingness to help us by completing the
Round 1 Delphi questionnaire in preparation for our day-long Round 2
face-to-face session on 3 Aug 84. We ask that you have the questionnaire
completed not later than 1200 on Monday 30 Jul 84. You may get the
questionnaire to us by calling us and we will pick it up OR you may deliver
it to us at the Cafritz Building on South Fern Street. We have a quiet
conference room set aside for you if you need a place to complete the
questionnaire.

2. The 3 Aug conference will not be at our "home" location in the Cafritz
building. It will be in Hoffman Building II (where MILP is located) on
Eisenhower Avenue (near Telegraph Road). The conference will be held in the
Red Room, room 6N56. The meeting will begin at exactly 0800 and should be
concluded at approximately 1800.

3. If you have any questions regarding location or parking, please call
us. They are very strict on towing!

4. If you have any questions, call LTCs Dunn, Stout or Russell at
697-6550/6559/6560 (autovon prefix is 227).

Enclosure CARL STU=
LTC, FA
Chief, PDOS Futures Team

DISTRIBUrION:

DELPHI Participants

Tab A to Appendix 3 
-
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Appendix 4 to Annex II
Significant Events And Trends In PDOS INTERAX Model. :

In preparation to conduct computer-assisted pol- This appendix presents the significant consensus
icy impact analysis, the PDOS Futures Team as to event probabilities and trend levels for
asked selected experts in long-range planning for those events and trends which appear in the "fi-
their opinion as to the cumulative probability of nal" PDOS INTERAX model. -

occurrence of approximately 110 events and the The -cumulative probability" for events is the
forecast of trend level of approximately 90 trends probability that the event could occur by 2025.
which could define and potentially impact on the The "forecast of trend level" for trends is the '- -

officer professional development system from "2025" deviation for that trend from an assumed
1985 to 2025. current level.

Cumulative Probability of Occurrence by 2025

Of Most Probable Events

Cumulative Event
Statement Number 101Probability Event

.99 29 Army 21 is adopted.

.99 33 Army establishes minimum entrance requirements for officers.

.99 42 Electronic data base is installed throughout the Army.

.99 46 Army installs Communications-Computer Based Instruction for use in schools, units and the
home.

.99 48 Self-assessment testing program is installed for officers at Army schools.

.99 73 Super-powerful hand-held computers are developed and made available to all officers, free.

.99 84 Requirements are established for all officers to receive military schooling at most ranks. S.

.99 98 Rapid increase in modernization of equipment occurs similar to 1980"s increase. - -

.95 22 Army combat urits have TOE positions calling for other Service MOSs: other Services assign
their personnel to them..9070 Additional electronic wrgames fielded for training.

.90 83 Formalized officer professional development program is established.

Cumulative Probability of Occurrence by 2025

Of Least Probable Events

Cumulathe Event
Proab Number Event Statement -.

* .01 8 Unauthorized nuclear launch by US Army field commander occurs.

.08 51 US military forces are combined. S

.15 64 Two languages required of all officers.

.15 6 Army protects domestic facilities.

.20 67 Permanent international military force is established.

.21 50 Reserves assigned total US military commitment to NATO.

.21 71 5th generation computer is developed by Japan.
-21 78 Educational deficiencies are e.iminated.

.25 77 50% drop in univesities participating in Army ROTC.

.26 30 US withdraws from NATO.

.26 35 Mexico turns communist. .

-26 37 France rejoins NATO.

.......... .... ....... .. . . "



Forecast of Trend Level by 2025:
Most Dramatic Increases ..

Forecast of Trend
Trend Level Number Trend Statement

15.0 3 Percent officers with ability to use computers effectively (read forecast as 15 times today's
trend level -what ever it may be). V

10.0 2 Percent officer positions requiring computer use.
4.0 44 Percent officers with computer terminals at horno.
2.0 20 Officer retraining requirements due to their skills being obsolete.
1.95 29 Percent of Joint/combined operations involvirg Army units.
1.88 46 Rate of modernization of Army equipment.
1.85 34 Cost of PCS moves due to training and education requirements.
1.5 04 Percent women in the Army.
1.5 01 Loss of officers to civilian sector.
1.40 47 Gap between capabilities of reserve and active duty officers.

Forecast of Trend Level by 2025:
Most Dramatic Decreases/Least Dramatic Increases

Forecast of Trend
Trend Level Number Trend Statement

.80 7 Percent officers deficient in basic skills at entrance into officer corps.

.85 53 No. officers in active component "TDA Army.

.97 19 Gap between US and USSR technology.
1.00 72 US national will to support military operations.
1.03 52 No. enlisted personnel in active component Army.
1.03 67 Ability of junior officers to replace senior officers.
1.05 55 No. active component officers in "TOE Army.
1.05 73 Congressional support for the military (a measure of Congressional will).
1.25 51 Lieutenants' average skill/aptitude level upon entry on active duty.
1.30 33 Commanders' abi:ly in midto highintensity combat

-z
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Authors: LTC Stout/LTC Russell
Team Chief: COL Dunn

Appendix 5 to Annex II

Analysis Of Events And Trends Entered Into The INTERAX • -

1. PURPOSE. (8) Column 8: Responds to the question:
If the event actually occurs, what will be its over-'. a. To present the analysis of event and trend :
all positive impact on the ability of the officerdata which were obtained from all rounds of the professional development system to meet the Ar-DELPHI process. my's needs (scale is 0 to + 10).

b. To present the computer program whichwas specially created to analyze DELPHI data.(9Coun:Repdsothqetin
wa-secalyrete tonIf the event actually occurs, what will be its over-

2. Discussion. Attached at Tab A is the com- all negative impact on the ability of the officer
plete set of data as obtained from the DELPHI professional development system to meet the Ar-
process and entered in the INTERAX program. my's needs (scale is 0 to -10).
The final data in the INTERAX model has some (0 R-l
of the DELPHI data still in it. Most of the final (10) Row I The single maximum scoret ~for each column. -2
model, however, does not contain DELPHI data. f a o

(11) Row 2: The mean of scores for each
a Pae1--"th_-"Alarth column. The mean of scores were entered into

Event analysis. The following is a description of t Ta s h i r nhow to ead th data:the INTERAX data base for the initial, trial corn-._
how to read the data:

puter simulations. These data, however, may not
(1) Column 1: Responds to the question: be in the final model.

What is the probability that this event will occur (12) Row 3: The median of scores for each
by 2025? column.

(2) Column 2: Responds to the question: (13) Row 4: The single minimum score
How much of the column 1 probability will occur
between today (1984) and 1990?

(14) Row 5: The standard deviation of the --
(3) Column 3: Responds to the question: mean of all scores for each column.

How much of the column I probability will occur m o l r"c u

between 1990 and 1995? (15) Row 6: The number of respondents
indicating that this event will "never occur." Ac-(4)Coum 4 Rspnd t te uetin: curate dat were not kept as to the total number .

How much of the column I probability will occur uraedts w ere e aoxtely nme -.
betwen 195 nd 205?of respondents -there were approximately 30.between 1995 and 2005? :..

:" ~~b. Pages 11-5-A-18 thru 11-5-A-32 are the -_ .
(5) Column 5: Responds to the question: b ae 15AI8tr I5A3 r hTrend analysis. The following is a description ofHow much of the column I probability will occur ho.ora h aabetween2005 an 20257how to read the data: -..

between 2005 and 2025?

(6) Column 6: Responds to the question: (I) Column 1: Responds to the question:
Assume that today's (1984) trend level is whatWhat is the year that the probability first exceeds

0%? you see in column 2, what was that trend level in
1975?

(7) column 7: Responds to the question: --2i t s-
If the event actually occurs, how many years will (2) Column 2: This is the assumed trend "-'
pass from the occurrence of the event until it first level for 1984. This data was provided to each

respondent. Note: the standard deviation in all *impacts on the officer professional development cespisde0.N"-" -"" ecases is "0." ;system mission?

@ ~11-5-1 "-
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(3) Column 3: Responds to the question: (10) Row 2: The mean of scores for eachWhat will the trend level be in 1990? column.What (4) Column 4: Responds to the question: (11) Row 3: The median of scores for each
What will the trend level be in 1995? column. The median of scores were entered intothe INTERAX data base for the initial, trial com-(5) Column 5: Responds to the question: puter simulations. These data, however, may notWhat will the trend level be in 2005? be in the final model.

()Column 6: Responds to the question:(6) (12) Row 4: The single minimum scoreWhat will the trend level be in 2025?
for each column.(7) Column 7: Responds to the question:What wi!i be the positive consequences for the (13) Row 5: The standard deviation of theofficer professional development system if this mean of all scores in each column.forecast actually materializes (scale is 0 to + 10) c. Pages II-5-A-33 thru II-5-A-38 is the corn-

(8) Column 8: Responds to the question: puter program which was specifically designed toWhat will be the negative consequences for the analyze the DELPHI data. Other more powerfulofficer professional development system if this programs are available such as SPSS. This pro-f;r;,ecast actually materializes (scale is 0 to -10). gram appears in this Appendix as an historical -4
document.(9) Row 1: The single maximum score for_each column. Tab A - Extracted INTERAX Data

7 --
.
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Tab Ato Appendix 5

000 Extracted INTERAX Data
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Appendix 6 to Annex il

Description Of The Final PDOS INTERAX Database

1. PURPOSE. To present a description of the This feature of INTERAX allows the analyst to
final PDOS INTERAX database. make relative forecasts before data on the current
-2. Discussion. status is known.
; (2) The cross-impact model contains a -

a. The INTERAX database has two parts: (2)m T cross-impact m d contains asimple- cross-impact matrix and a -complex- oran event and trend model which contains the detailed cross-impact listing. These cross-im-
universe of events and trends and their nominal .. c
data; and a cross-impact model which contains pacts describe the interactions we expect would. ~occur among the events and between the events""-
the cross-impacts of events-on-events and events- ondbtAppendix 9 for a definition of and the trends in the event and trend model de-

events and trends). These two models together a onmtasmrix aoe -hits-imple-misss-imongcth evtris
contain the total PDOS INTERAX database. arxo'is n mse"aogteeet "

and between the events and trends and shows the

(1) The event and trend model contains -hits" by displaying the maximum amount of im-
..... cumulative probabilities of occurrence for each pact expected when the event occurs in a com-

10 event and forecasts of trend levels for each trend puter simulation. The complex cross-impact list-
throughout the length of the model (1984-2025). ing shows the complete affect of a giver, event on
Some of this data came from the DELPHI pro- another event or a trend when that event occurs
cess, some came from analysis of information ob- in a computer simulation. The analyst can input -

tamined bv the Futures Team after the DELPHI a complete curve of the cross-impact showing the
was concluded. This model describes the future amount of impact and the timing instead of --- _
as we expect it to develop, minus the interactions merely inputing a single value. The information
among the events and between the events and the contained in the complex cross-impact curve is:
trends which we expect to occur. Events can
either be -recurring" (can happen more than ( e t n r h
ociao uesutno-nie pacting event and the impacted event or trend.-.- once in a computer simulation) or -one-time-

events. The PDOS event model contains 13 re- (b) The -basis" of the cross-impact (i.e..
curring events and 66 one-time events for a total expected value or base line). A "base line- cross-
of 79 events. The trend model contains 65 impact comes into play only when the impacting
trends, five of which are combinations of other event actually occurs in a computer simulation.
trends (e.g., one trend is "number of officers in while an -expected value" cross-impact is applied
TOE Army," another is "number of enlisted in in one direction when the event occurs but is
TOE Army;" one combined trend is -total per- applied in the opposite direction when the event .. %
sonnel in TOE Army-). The term used to de- does not occur in a computer simulation. As an

* scribe combined trends is "computed trend.- example: one can visualize that a pay raise will -
Each trend has a forecasted value for each time have a positive impact on Army esprit de corps:
period and as with the events, some data came one can. also. visualize that were a pay raise actu-
from the DELPHI process while others came ally expected by the Army. but at the last mo-
from later information. All PDOS trend values ment political events arose which caused the --.-.

are not from real data or values. They are rela- President to freeze pay at the former level, then
tive numbers and all have a value of 1.00" for the impact of the "non-occurrence" of an ex-
1984. Were real data ever obtained on a given pected pay raise will have a reverse effect. There-

- . trend, the real data could be multiplied by the fore, the cross-impact of the event "Army insti-
PDOS trend value to obtain a "real- forecasted tutes a pay-raise- on the trend "Army esprit de
number. This is referred to as an "index- value, corps" is an "expected value" cross-impact.
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(c) The maximum level of the impact. (2) The second section of the listing (pages
11-6-A-I thru 11-6-A-6) shows one-time or non-(d) The level of the impact when the affect i--- hui---)hw n-ieo o- i.. .:

stdil he level ofmai the imact whe o the recurring events and their initial cumulative
stabilizes and remains the same throughout the probabilities for the entire time period (1984-

2025). The events are listed by number (the IN-

(e) The time. expressed in years. which TERAX can hold 100 events) and their short tit!e
passes from the occurrence of the impacting (no longer than 24 characters and spaces). Note
event in a computer simulation until it first im- that the base line year for the PDOS model is
pacts on the impacted event or trend. 1984 but the listing begins with 1986. The IN-

(f) The time, in years. which passes from TERAX model is limited to 20 time periods
((1984-2024) and even'! aj-rot occur before 1985the occurrence of the impacting event until the si 984 is ebene year. owvr hesince 1984 is the baseline year. However. the

maximum impact is -felt- on the impacted event model can create, using a straight-line method.
or trend. interval probabilities for each year beginning in

(g) The time. in years. which passes from 1985 and ending in 2024. the last year events can
the occurrence of the impacting event until the occur. These interval probabilities can be seen in
maximum impact stops. another computer listing known as a -4.2 re-

(h) The time. in years. which passes from port.
the occurrence of the impacting event until the (3) The next section (pages II-6-A-6 thru
impact stabilizes. II-6-A-7) shows the cumulative probabilities and

short titles of the recurring events. There are 13b. Attached at Tab A is a computer listing of
the final PDOS INTERAX model. The following events may occur more than once in a simulation
is a description of each section of that listingbut not more than once tin any given year. They

(1) The first section of the listing (II-6-A- have the same impact each time they occur.
1) gives a description of the model and includes ( h t i a - hthe folowing:(4) 1he next sectien (pages II-6-A-7 thru ""
the following:

I-6-A-14) is a listing of trends and their initial
(a) Name of the model, values beginning in !984 (the baseline year) and ...

ending at the end of 2024. the last ycar of the ' S
(b) The first year during which events model. The maximum number of trends allowed

in the model is 85. Trend values that have all
(c) The time interval (in years) for initial values of 1.0" are called -index" trends. In gen-

event probabilities. eral. these trends are system performance mca-

(d) The time interval (in years) for initial sures on which the occurrence and non-occur-
tren vales.rence of impacting events will affect showing the -

relative change due to PDOS policies and exter-
(e) The year the initial trend data begins. nal events during the time period simulated. As
(f) The number ofcevents. discussed in Appendix 9. the values of index

trends at the end of a simulation may be used as --
(g) The total number of index trends (see a multiplier to calculate the real valte of a trend

Appendix 9 for a definition of the d;ffercnt types provided the real value of the trend is known for
of trends). 1984. the baseline year. If a trend value is com-

(h) The number of real value trends puted (see trend 56. for example) the numbers of
the two trends which add together to make the(Note: The number of index trend-, also. includes tetoted hcladtgte omk h ...

(ot:The number of nde, tcomputed trend will be printed to the right of the
the number of real trends). computed trend values.

(i) The number of computed trends. (5) The next section of the listing shows
(j) The number of fixed trends (trends the cross-impact model. It begins with a listing

with nominal values that do not change). of the simple event-on-event cross-impacts (pages
(k) The number of event-event cross-im- II-6-A-14 thru II-6-A-37). The numbers listed

pacts (see Appendix 9 for a definition of the dif- down the left side of the matrix are the impacting
event numbers. The numbers across the top offerent ty-pes ofcross-impacts). the matrix represent the impacted events. A

(1) The number of event-trend cross-im- value of .00- inside the matrix means that the
pacts. impacting event does not impact on the impacted

event -there is no -hit- for the two events which

11-6-2



- intersect at that point. A number greater than of the event after it has reached a stable state.
.00 at an intersection of two events means that The next four columns (6-9) show various times
there is a hit and the maximum impact is shown from the time the impacting event occurs. Col-
at the intersection. For example. there is no hit umn 6 shows the time to first impact, column 7
for event 4 on event I and there is a .00 at the shows the time to maximum impact, column 8
intersection of those events. Event 3 impacts shows the time to the end of the maximum im- A_-
event 5 and the level of the impact is 1.20 This pact and column 9 shows the time until the im-
means that if event 3 occurs, it increases the pact reaches a stable state.
probability of the occurrence of event 5 by a (T n st pe -- hmaximumof 20 prcent.(7) The next section (pages 11-6-A-46 thru ._

m-6-A-66) shows the event-on-trend simple cross- .1

(6) The next section shows a "complex" or impacts. The left hand column of the matrix lists
detailed listing of event-on-event cross-impacts the impacting events and the numbers across the
(pages II-6-A-37 thru II-6-A-46). Notice that the top of the matrix show the impacted trends. The
crols-impacts are grouped by impacting event matrix is interpreted inthe same manner as the
and are in numerical order. The number in col- simple event-on-event cross-impact matrix.
umn 1 is the impacting event while the number The last section ( hin column 2 is the impacted event. Column 3 (8) Th as etin(ages 11-6-A-66 thru "-__.

II-6-A-78) is the complex o; detailed event-oil-
shows whether the cross-impact is expected value trend cross-impact matrix. It is grouped by ira-
(E) or baseline (B). The non-occurrence of a
baElin event wil he nonec lenhe on- a pacting event and is interpreted in the same man-baseline event will have no affect while the non-

ner as the detailed event-on-event cross-impact
occurrence of an expected value event will have mrmatrix.
the reverse affect on the impacted event from
that listed in the printout. Column 4 gives the
maximum impact that the impacting event has Tab A - Computer Listing of Final PDOS IN-
on the impacted event. This impact can either be TERAX Model
positive or negative. Column 5 shows the impact

*.. . .- 4_
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Tab A to Appendix 6

&ED 25.
ED IR1E:E - WED-19 DEC 84-14:40:49-(O,) -- > READ-ONLY,
NORMAL-CASE ASCII:
EDIT
THIS MODEL IS CALLED:
JES7-i

FIRST YEAR DURING WHICH EVENTS CAN OCCUR = 1985
INPUT PERIODICITY FOR EVENTS = 2

FOR TRENDS = 2
INITIAL VALUES FOR TRENDS ARE FOR THE END OF 19d4
NUMBER CF EVENTS = 79
NUMBER OF INDEX TRENDS = 69
NUMBER CF REAL VALUE TRENDS = 9
NUPEER (F COMFUIED TREN5S 5 '."
NUMEER CF FIXED TRENDS = 0
NUMBER CF EVENT-EVENT CROSS IMPACTS = 3*.5
NUMBER F EVENT-TREND CROSS IMPACTS =  4" 7

ONE-'IME EVENTS:

(CUMULATIVE PROBABILITIES THROUGH YEAR XXXX:)
1986 1988 1990 1992 1994 1 996 1998 2000

20(2 2C04 2006 2008 2010 2012 2014 2016
2 0 if 2C20 2022 2024

2 G I 8 ILL
.OOC 000 .020 .070 .1?0 ,200 .260 .330
.400 .420 .460 .480 .500 .510 .520 .530
.54C .550 .560 .560

. 3 MIL QUAL STANDARDS TEST
.0CO *Coo .000 .010 9030 .040 .050 .120
.2CC .270 .290 .320 .340 .360 .380 .390
.42L .440 .460 .480

5 MEASURE OFFICER POTENTIA

.00C CO0 .009 .020 .030 .060 .110 .150
-17C .180 .200 .220 .230 .250 .260 .28o
29C .310 .320 .330

6 ABILITIES/REQTS MATCH
.00c ,00 o030 .060 .090 .130 .170 .210
.24c .270 .300 .330 .370 .420 .450 .470
.50C 9530 e560 .580

8 UNAUTHORIZED NUCLEAR LAU

DOGC .000 .000 .000 ,000 .000 .000 .000
.001 .003 .005 .005 .006 •006 .007 .008
.00f ,009 ,009 .010

9 ARKI TO CONTROL RIOTS
0 .010 ,030 .040 ,060 .120 .160 .190 .230

.26C .280 -310 .330 .350 .360 .380 .410

.43E .450 .480 .510
" 10 RETIREMENT CHANGES EXTEN

.02C .100 ,170 .230 .280 .370 .420 .490

.550 .630 .700 .720 9740 .760 .770 .780
77 .80C .810 .820 .830

11 RE.ERVE MCBILIZED
.005 .010 .020 .050 .100 .150 .170 .190
.210 .220 .230 .240 .250 .260 .270 .275

*1 11-6-A-1
r-----------------------------------------------



.28C .e85 e290 .300
12 AC COMMANDS RC BATTALION

.0cC 0000 010 020 .040 060 120 .200

.24C i60 .290 .330 .360 o380 .410 .440

.46C .480 .50o .520
13 US IN MID/HIGH CONV WAR

.02C .040 .070 .120 .170 .230 .260 .280
,300 .320 9340 .350 ,360 .370 ,3!o .385
,39. .400 94 1o .420

14 WOMEN UNRESTRICTED
900C .C05 .010 .020 .050 .120 .200 9240
.270 .320 .350 .380 .400 .420 .440 .450
.460 .470 .480 .500

16 US Ih BIO/CHEM WAR
e 010 L 030 .050 .080 e140 .190 .220 o250
.27C .290 .320 .340 .350 .360 .370 .380
,39C .400 s410 .420

IR LIFE-SPAN INCREASED
.00c .O ,00 ,00 .GOO ,*oo , c.0c ,000
.00L . 50 .250 .300 .400 .410 o420 ,430
.44C ,46U 9480 .500

19 NEW ACFT TRANSPORTER
.00c ,Ono .00 .000 .000 ,oou .000 e050
.1co .200 ,300 .400 0500 .550 .600 0650
.7CC .733 .770 .800

22 OTHEF SVCS IN ARMY
.00c .00 05U .070 .100 ,12J .150 .200
" 25 . .00 ,330 .350 e400 945o .500 .600

- .7(0 L b2i .870 .950

- 26 3-Yk COMMAND TOURS
.0C .C30 ,070 .110 ,140 ,170 .230 .250
.27C .280 s300 .330 s330 .340 .350 o360
.37L .380 .390 .400

27 INTERN MIL FORCE
• CC Lo.) ,C0 0 .10 ,03G &34u ,,( *060

.8 ,C90 e110 .120 o130 e14-' 160 .170
1 . 190 9195 .200

28 ARYY 21 ADOPTED
.Oco .LO0 .050 .100 .150 .2, .400 0800
.9.U 9 990 .990 .990 99 90 09QO
.99C .991 .990 .990

29 IMPFOVEC HUMAN MEMORY
.00c COO .001 .005 .010 .020 .030 0050
.07C ,C90 .110 .140 .170 .190 .210 .240
.26C ,280 0300 .330

3G US kITHDRAWS FROM NATO
.0cc ,C10 .020 .040 .050 .070 ,090 .120
.14C .170 .200 .212 o218 *224 .230 ,236
.24U .246 .254 .260

31 ARMY ADOPTS LINEISTAFF M
003c .C70 .120 .160 .23c 029i .32c, ,35U
.37C .400 .43u o440 s450 .460 .470 .480
.50C .510 .520 .530

33 ARMY ESTAB ENTR REQTS
* .o1c .400 .50 .600 o750 ,9*1 .950 ,990

.99C ,990 .99U ,990 ,990 .99U .990 ,990

.99C .990 ,990 .990

L II-6-A-2



35 MEXICO TURNS COMMUNIST
.OCO .COO .010 4G20 .030 .060 .ORD .120
.130 .140 160 0170 .190 .200 .210 0220
.230 .240 .250 .260

36 LATERAL ENTRY OF CIVS "-
.000 .020 ,046 ,060 .140 *260 .370 e400
.430 .4603 .500 .550 e560 .575 .590 .610
620 .630 .640 .650

37 FRA6CE REJOINS NATO
.010 ,030 .050 .070 ,100 .150 .160 .170
.180 .190 .200 .210 .220 *230 .235 .240
.245 .25u .255 .260

38 US hITHDRAWS TROOPS
.0CC .000 ,010 o050 .100 .150 .200 .250
.3CC .350 .400 .450 e490 .500 .520 9530
.550 .560 .570 o580

39 MA NATORY NATNL SVC
.OCO '[Do .000 .001 .005 .010 .050 .100
.150 Z20 .250 .300 .350 0410 .440 *470
.52C .560 .590 .620

40 REDUCED ACQUISITION TIME
.•Co 030 .080 .150 .223 .32., .410 ,45"
.480 .520 .550 .580 .600 .620 0640 .660
.670 .900 .700 .720

41 70% STDNTS USE COMPUTERS
.000 030 1110 1180 .2?0 .260 .470 9500
.533 4 5( .620 .650 .630 .700 .720 .740
.750 .763 .780 .800

42 ELE(T DE INSTALLED
G.20 . 03 .500 o600 .700 .800 .850 *900

.91c .920 .930 .940 .950 ,96 0970 ,980 , .

.990 990 .990 .990
43 KEF11 PAY FOR OFFICERS

.0CO .c00 .000 .020 .040 .050 0070 .090

.10 .150 .180 .200 .Z20 ,2 4 1 .2f0 .270
o280 .300 .320 .330

'4 VESIED RETIREMENT
.OOO .LOO .L00 .000 ..0% O .00 .360
.120 .180 .240 .270 .310 .34C .7i0 .400
.430 .1.62 .490 .510

45 DEPRESSION
.020 C43 .060 .080 s110 .14u .160 *170
.180 0200 .210 .220 .230 024UI .250 .260 !
.270 280 .285 .290

46 ARMY INSTALLS CEI
.000 CO0 .000 0000 .050 .150 .200 .250
.270 .300 .350 .400 .500 e 550 .600 .650
0700 .750 .850 .990

*47 ARMY ES7AE ASSMT CNTRS
.0(0 COJ .ooo .OO .0.0 .000 .050 .100
.200 .300 .400 500 0550 600 o650 .o700
.750 .770 .790 .e,00

48 SELF-ASSESSMENT TESTING
.0 0 C. 0 . 1O .100 .2 0 .3(0 .400 .500
..6C Q .700 .800 .900 .990 a990 .990 .990
.99• 0990 .990 .990

49 ARMY PATROLS MX BORDER

II-6-A-3 4
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I .CeC .C00 .000 .005 .010 C2U .0!0 .040

of c . .100 .120 .130 .150 .160 .170
50 .18c .190 .200 .210
50 RESERVES ASGD NATO MSN

.0C .005 C01o .020 .030 .060 .010 .090
•11C .12'3 .130 .150 .160 .165 .170 .175
•1 C .190 .200 .210

51 US MIL FORCES COMBINED
-OGC .000 .000 .000 .000 .001 .005 .008
.013 .018 .020 ,026 .032 .038 .044 .050
.06C .065 .070 .080

53 COPFETENCY TESTS ESTAB
.CC .Coo .000 .010 ,030 . O- .050 .120

OC .270 .290 .320 .340 .360 .380 .390
• ,,20 .440 .460 ,480

54 PC FOR OFFICERS
•0CC .000 .COO .000 .050 .25u .400 .500
15CC .500 e590 .500 *5-0 .500 .500 .500
.5 C .500 .50u .500

55 CORPORATE SCHOLARSHIPS
.040 .080 .150 .210 .310 .370 .420 .450
.50c .533 .580 .590 .6'0 .61L .620 w630
. 6 65 .655 .660

57 GRAC DEGREES BY COMPUTER
..000 .005 .010 .0?0 .03u .070 .110
.130 .160 .180 .220 .250 .2 7 u .2o0 .330
.35C 370 .400 .440

-4: 62 RAP1C LEARNING
-cc *co .0GOOO.0 .000 .10 .000 .O00 .006

.009 .u23 .050 0080 .100 .120 .140 .160

.180 .221 .260 .320
63 CHEtF FOOD

-,CC .eO0 .020 .050 .L90 .150 .200 .270
.310 .50 .400 e440 .4E 0 .510 .530 .560
.58L .6?2 .630 .650

64 DUAL LANGUAGE REOT
.0CL .c 01  .OOu .000 .L00 .o0no ,o' .000
.C£C .GI .010 .040 .050 .06, .070 .080
.1CC .120 .140 .150

65 FIELD DECISION SUPPORT S

.000 .00 .02u .040 .00 . U 9 u .170 .28U

.320 .37,j .430 .470 .520 .550 .57U .500
-.61E .630 .650 .670

66 ARMY PROTECTS DOMESTIC I
.00c .000 .003 .005 .u08 .010 .015 .020
.025 .030 .040 o050 .060 .070 .080 .100
O110 .130 .140 .150

70 ELECTRONIC WARGAMES!
S.05C a 150 .240 .330 .410 .490 .550 .600

.640 .670 .750 .760 .790 ,81u .830 .840

.85G .870 .880 .900
71 5TH GENERATION COMPUTER

.9Gc .L2' .030 e040 .,?0 .b8J .100 .120

.13C .140 .150 .160 .170 .IPU 1lo 1195
* .19E .203 .205 .210

73 SUPER-POWERFUL HAND-HELD
..000 •oo .000 .000 .V 0 ,150 .200 .250
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035 .450 .500 .550 .650 0700 .750 0800
85C 900 .950 .990

74 US SPACE DEPT CREATED
.05c .110 .220 .300 .390 * 480 .540 .580

63 .66: .720 .760 77 07 Q0 .790 .800

.810 .815 .820 .830
75 CRAZY STATE GETS NUKE CA

.060 • i10 .330 .450 0530 .620 e660 o700

.73C .760 .770 .780 .790 •800 .805 810

.813 .815 .818 .820
77 50% CROP ROTC

.00C .COO .C20 .040 .060 .080 .090 ,100

.12C .130 .150 9170 ,200 .-10 .220 .230

.235 .240 .245 .250
78 NO INTELLECTUAL DEFICIEN

.00C •300 .)000 .000 .00 .&fll .15 .009
.1 .30 .040 .050 ,060 .070 .090 .110

•14C o 160 .180 .210
79 ANTI-ARMS DEMONSTRATIONS

.000 .050 .100 .160 .240 .320 .400 .420
.44C .46 .480 o500 .5?0 .530 .540 .550

•.560 ,573 .580 .600
81 FEDEFAL S(HOLARSHIPS

,o0 .C00 .000 .o015 .0?0 .040 .070 .090
•.11C 140 160 180 .210 o220 .230 .240
•25C . 6" .280 .300

62 COMFfCN CORE SKILLS ESTAB
20 C 300 .000 010 U0 ,b40 o050 ,120
.20C 27i .290 .320 o340 .36U .3O .390
o420 .440 .460 .480

83 FORPALIZEC PD PROG ESTAE
.01C .500 ,620 .750 .770 ,7q0 ,800 ,850
•9Cc .9nO .900 .900 .900 .9.0 .900 .900
.90L .90j .900 .900

84 SCH(CL EXF REGD
S01C .750 .900 .920 .950 .970 0990 ,990
• 99C .990 .990 .990 .990 o 90) .990 .990

.99 990 .990 .990
35 WARRIOR SPIRIT PROG EST o:-• 01 ,5G .4,50 .0 " 50 5o .0

55CC .503 .500 .500 .510 .500 .500 .500

.50C .r0 3 .500 .500 
"

92 SOFIWARE REVOLUTION
• 000 ,COi .000 .000 •050 ,1% ,15U .200 - "
.25C .000 .350 .400 .450 ,500 .550 .600
.65C .700 .750 .800

95 EURCPE TOURS SHORTENED

•0000 .0 .300 .000 .050 •100 .150 .200
9 25C .300 .350 .400 .450 .500 .500 .500
.5CC .50c .500 .500

97 RECLCED EXPERT/INTERGRATOR
.02L .043 .070 .120 .170 .231 .260 .280
3 .320 .340 .353 .360 .370 .38G .385
*39C .40a, o4 lC .4 2 0

98 POCERN EQUIPMENT

.00C .000 ,000 *000 ,oO ,000 ,000 ,000 -

.000 ., .250 .350 .500 .600 .700 .800 - -
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7. ~~~ 77° 77

.9CC 0950 .990 .990
99 INCE IN OFF ASSESSIONS

.02C .040 .070 .120 .1"0 .230 .260 s280

.300 .320 e340 .350 .360 o370 .380 .385

-39C .400 .410 .420

h..a

ANNUAL 6ECURRING EVENTS:

(ANNUAL PROBABILITIES DURING INTERVALS ENDING IN YEAR XXXX)

1986 1988 1990 1992 1904 1996 1998 2000

20CZ 2C04 2006 2008 2010 2012 2014 2016 O

201f 2C20 2022 2024
15 US IN LOW-INTENSITY WAR

.05C .140 .140 .020 .050 .070 .050 .020

.030 •C30 .030 .030 .010 .020 .030 .005

.005 .005 .005 .005
52 AN7I-MIL MEDIA CAMPAIGN

c6L .(90 c80 .060 •OO .070 .020 .020

.04c .(20 .020 .010 .010 ,010 Q0O0 .020

Oe .00 .005 .005
58 US PROTECTS FOREIGN SUPP

-O1C ,020 .040 .033 .100 •135 .014 0020

4 5 ,C35 4005 .026 .024 .022 .043 .023 -

.023 Cu23 .02a .023
-0 WIDe-SPREAD RIOTS

"000 . G .030 .010 .010 •02i .010 .020

.03C .040 040 .00 .040 ,040 .040 .040

.0-C .C40 .040 .040
-o 86 ECOIhCMY TURNS GOOC .0

-02C .030 .020 .030 .020 .030 .020 .030

'2 .030 .020 .030 G 2 0 .030 O0?Q .030

- .02" .030 .020 .030
87 C COC BUDGET GREATLY CUT

.•02C .30 e02G .030 •u20 .3J .020 .030

.02c .030 .020 .030 .0O 030 .020 .030

.026 .030 0020 .030
8 SAT SCORES DECLINE

. 2C oC33 .02 U 030 020 GC .020 .030

.32L .633 ,020 .030 .020 , 3%i .020 .030

9020 .,30 .020 .030

- 89 LIVE AMMO USE REDUCED
.02c .30 .020 .030 .020 .030 .020 .033

.02C .C30 .020 .030 .020 .000 .020 .030

.02C .030 .020 .030
90 SPARE PARTS REDUCED

.020 ,G30 .020 .030 .020 ,030 .0?0 .030

.C2C C30 .020 .030 .020 ,030 s020 .030 "

.02C SC30 ,020 030
91 OIL SHORTAGE HITS ARMY

.020 .030 .020 .030 oON0 .030 .020 .030

.02C .C3] . u .030 .020 .03a .020 .030

. _2 C3 , .020 .030
93 CFFICERS CENSURED

C. .030 .020 .030 .0?0 .03u .020 .030

.020 .030 ,020 030 .020 .030 .020 ,030
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.020 .30 ,020 .030

94 CM TlIME, ONE YEAR

.020 .030 o020 e030 .020 .030 .020 .030

.020 .C30 .020 .030 .020 .030 e020 .030

.020 ,C30 .020 .030

96 QUALITY OFFS TO TOE

*02C .030 .020 030 .020 .030 .020 .030

.020 .030 o020 .030 .020 .030 .020 .030

.020 o030 o020 .030

TRENDS: EN C OF YEAR XXXX

1984 1986 19S8 1990 1992

199q 1996 1998 2000 2002

20C4 2J06 2008 201 C 2012

2014 2016 2018 202C 2022

2024
1 LOSS OF OFFICERS TO CIV

1 .00 1.10 1.20 1.23 1.27

1 3C 1.32 1.34 1.3 .  1.3E

1.40 1.41 1.42 1.4! 1.44

1.45 1.46 1. 47 1.4§ 1.49

1 .502 . PCS REOT COMPUTER USE ;-

1.9c 1.50 2.00 2.6' 1933

4.00 4.40 4.20 5.2. 5.60

3 6.40 6.So 7.20 7.60 .

8.0( 8.40 8.FO 9.2r 9.60

13.00j
" OFFICERS USING COMPUTERS 20.633

1.0L 1.50 2.03 2o67 3,33

4.00 4.40 4.0 5.20 5.60

5.0C 6.90 7.'30 8 'V 9.60

10.5C 11 .43 12.30 132- 141

4 , Cf wOMEIN I'N RMY
1 1 ,OC 1.5 1410 1.12 1.13

1 .15 1.10 1.23 1.2? 1.31

S1.35 1.36 1.36 1.39 1.41
1" .42 1.44 1.45 1.47 1.1,.6-

1 .50
5 NO. LTS IN AC ARMY

1 .00 1.00 1.00 1.0C 1.00

1 .00 1.00 1.00 1.30 1.00

1 .00 1.00 1."0 1.0c 1.00

1.0c 1.C0 1?0 1.0C 1.301 OL
*1.00

6 FEGI F3R ENG & TECH SKIL

1.30 1.13 1.?5 1.30 1.,5

1 .40 1.47 1.54 1.01 1.68
1 ,75 1,78 1,30 1.8" 1.85 "'..

1,08 1.90 1.92 1.95 1,97
0-' .uu 4f 6

7 2 OLFICIENT IN BASIC SKI
1.O .99 .9ge .95 .93
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.9C ,89 .88 .87 .86

.85 .84 .84 .84 .83
.83 .8? .81 .81 .80
.80

8 NO. CPTS IN AC ARMY
I.oc 1.00 1.00 1.00 1.00
1.00o 1.00 1.00 1.00 1.00
1 .00 1.00 1.00
1.00 1.00 1.00 1.00 1.00

1 .00.....
9 NO. OF MAJS IN AC ARMY

1.00 1.00 1.00 1.00 1.00
1.00 1.00 1.00 1.0C 1.00
1 .00 1.00 1.00 1.00 1.00
1.00 1.00 1 .0 1.00 1.00
1.00

10 NO. LTCS IN AC ARMY
1.0(0 1.00 1.00 1.00 1.00
1.00 1600 1.0-0 1.00 1.00
1.00 1.00 1.00 1.00 1.00
1.00 1.00 1.30 1.00 1.00
1 .00

11 1Il.& TO TRAIN CO GRADE
1.00 1.00 1.00 1 .o0C 1.00
1.0 1.00 1.00 1 OC 1.00
1.00 1.00 1.00 1.00 1.00
1.00 1.00 1.00 1.0.0 1.001 .00::!:::

12 rIPE TO TRAIN FIELD GRAD
1.OC 1.io 1.00 1 ., 1.00
1.00 1.00 1.00 1.0c 1.00 ,
1.00 1.00 1.00 1.00 1.00
1.00 1.00 1.10 1.00 1.00
1 .00.

13 AVEiAGE TIS FOR OFFICERS
1 .0c 1.00 1.00 1.0c 1".00
1.0G 1.00 1.00 1.00 1.00
1.0c 1.0 11.0 1.0C 1.00
1.00 1.00 1.10 1.d0  1.00

14 COS1 OF OFFICER TNG & ED
1.00 1.00 1.o00 1.0.0 1.00
1.00 1.oG 1.00 1.00 1.00
1.00 1.00 1 .10 1.00 1.00
1.00 1.00 1.00 1.0c 1.00
1.0c

15 hO. COLS IN AC ARMY
1.00 1.00 1.00 1.00 1.00
1.00 1.00 1.,30 1.00 1.00
100 1.Jo 1.00 1.oC. 100
1.0c 1.00 i.00 1.00 1.00
1.0C

- 16 CBI READINESSI CONV FORC
1.00 1.10 1.20 1,22 1.23

_ 1.25 1.28 1.31 1.34 1.37
1.4C 1.41 1.42 1.43 1.44
1.45 1.46 1.47 1.48 1.49
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1.50 -
17 NO. BGS & MGS IN AC ARMY

1.00 1.00 1.00 1.00 1.00
1.00 1.00 1.00 1.00 1.00
1.00 1.00 1.00 1.00 1.00
1.00 1.00 1.00 1.00 1.00
1 .00 0

18 NO. SR GEhS IN AC ARMY
1.00 1.00 100 1.00 1.00
1.00 1.00 1.00 1.00 1.00
1.00 1.00 1.00 1.00 1.00
1.00 1.00 1.00 1.00 1.00
1.00

19 US VS USSR TECHNOLOGY
1.00 1.00 1.00 .99 099

- .98 .97 .97 ,96 ,96
.95 .95 .95 .96 .96
.96 .96 s96 .97 .97
o97

*i 20 OFFICER RETRAIN REQt
1.00 1.13 1. 5 1.3! 1.42
1.50 1.58 1.66 1.74 1.82
1.90 1.91 1.92 1,93 1,94
1.95 1.96 1,97 1.9e 1.99
2.00

* 21 COPUTERICOAMO-COMBAT
1.00 1.00 1.00 1.0, 1.00 . -.-

1.30 1.00 1.10 1.00 1.00 "-. -

1.0C 1.00 1.00 1.00 1.00
1,0C 1.00 1.00 1.00 1.00-
1 .00 .* S

22 COPFUTER/COMMO-SUPPORT
1.0c 1.00 1.00 1.00 .00-
1.0c 1.00 100 1.0C 1.0
1 00 1.00 1.00 1.0c 1.00
1.0c 1.00 1.00 1,oC 1,00
1.00

23 COPPUTER/COMO-TNG & ED
1.0. 11.00 .00 1.OC 1.00
1.3c 1.00 1.0C 1.0C 1.0
1 .00 1000 1.30 1.0c 1.00
1.ou 1.00 100 1.00 1.00
1.00

26 NO. LTS IN THS ACCT -

1.00 1.00 1.00 1 .0 r  i.00

1.00 1.00 1.00 1.00 1.00
1,0C 1.00 1.00 1.00 1.00
1.00 1.00 1.00 1or. 1.0D0
1.00 0

27 NO. CPTS IN THS ACCT
?1 .,00 1.00 1 ,i0 1,00 1,00-.-.-.

!.-_1 0C 1.00 1.00 1.00 1 000
1- 140c 1.00 1.00 1.00 1,000---

1000
.... 28 . .... ...JS IN THS ACCT-. .1.00 1.00 1 600 1.Cie 1.00"----'--
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1.00 1.00 1.00 1.00 1.00

1.00 1.00 1.00 1.00 1.00I0c1.001.11 1 .0c 1.o-00::::
"-':I 1.0C

S 29 FORCE N JOIN71COM1NE 0 "

1.00 110 1.20 1.2E 1.37
1.4i 1.49 1.52 1.5f. 1.59 .-
I .6-4 1.66 1.69 1.73 1.76-::-'
10.79 1.82 1 .85 1.89 1.92 -

1.95
30 NO. LTCS IN THS ACCT

1000 1.00 1.00 1.00 1.00
1.00 1.00 1.00 1.00 1.00

1,0 1.0 1OO1.0c 1.00
1.000, 1 AO 1.00 1.0c 1.000

1.00-"

31 NO. COLS IN THS ACCT

1.00 1.00 100 1.00 1.00

1.0c 1.00 1.00 1.00 1.000

1.0C 1.0 0 1.00 1.00 1.00 4

190c i.00 1 .10 1.00, 1.00
1.00 1.00 1.00 1.O0 1.00

1 .06
33 CDR ABIL IN KID/HI CBT

1.00 1.00 1.00 1.03 1.07
1.10 1,13 1.16 1.19 1 .22.
1.25 1.25 1.6 1.27 1.27
1 ZE 1.28 1 o.r 1,2 1.200

34 OS1OF ThG ED PCS
1.00 1.05 1,10 1.13 1.1?
1.20 1.26 i3? 1.38 1.-.
1.50 1.53 1. ~ 1.61 1,64

35 FEREENT Ih-RES -TNG/Ia
S1.Oc 1.00 1.00 1.00 1.00
I.Ou 1.00 1t 0 1.00 1.00..
1.00 1.00 1100 1.0c 1.00
1,00 1,00 1. 10 1.1c 1.00
1 . 00

36 PERCENT ION-RES TNGIED
1.00 1.00 1,00 1.00 1.00
1.00 1.00 1.00 1.00 1.00
1 .00 1.00 1.00 1.00 1.00
1.00 1.00 1 .0 1.00 1.00

3? AVEf-AGE TIME IN TP i
1.00 1.00 1.00 1.0c 1.00
1.00 1.00 1.00 1.00 1.00 -
"1.00 1.0 1.00 1.00 1.00
1.00 1.00 1.00 1.0C 1.00
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1.00
38 AVERAGE TIME IN TP 2

1.00 1.00 1.00 1.0C 1.00
1.00 1.00 1.00 1.oC 1.00
1.00 1.00 1,00 1.o00, 1.00
1000 1.00 1o90 1.00 1.00
100

40 AVERAGE TIME IN TP 3
1.00 1.00 1.00 1.00 1.00
1.00 1.00 1.00 1.00 1.00
1.00 1.00 1.00 1.00 1.00
1.00 1.00 1.00 1.00 1.00"
1.00

41 AVESAGE TIME IN IP 4
1.00 1.00 1.0 1.00 1.00
1.00 1.00 1.00 1.00 1.00
1.00 1.00 1.00 1.00 1.00
1.0c 1.00 1.00 1.00 1.00
1.00 4

42 AVEFAGE TIME IN TP 5
1.00 1.00 1.00 1.00 1.00
1.00 1.00 1.00 1.00 1.00
1.00 1.00 1.00 1.00 1.00
1.00 1.00 1.00 1.oC 1.00
1.004

44 0FFICER WITH PC-HOME
1.CG 1.10 1.20 1.47 1.73
2.00 2.20 2.40 2.6C 2.80
3.00 3.10 3.20 3.30 3.40
3.50 3.60 3.70 3.8% 3.90
4.00 

_

46 POCERNIZAIZON OF EQUIP
1.0c 1.10 1.20 1.27 1.33
1.40 1.43 1.46 1.49 1.52
1.55 1.58 1.62 1.65 1.68
1 .72 1.75 1,78 1.81 1.85
1.88

47 GAFP-RESERVE VS REQT

1.O0 1.10 1.20 1.30 1140
! .50 1.48 1.16 1.41 1.42

1.40 19 1.4 1.40
1,40 1.40 1.22 1.4C 1.40

50 ARMY T 8 E BUDGET

1.00 1.00 1.0 1.00 1001.,00 1000 1.00 1,00 1,00

1500 100 1.0E0 1N00 1.00
1.00 1.00 1.00 1.00 1.00 0

51 LT SKLIAP71TUDE LEVEL-1 .ao 1.03 1.05 1.10 1.1 5 -
1.115 1.16 1.16 1.17 1.17 ]'
101E 1018 1.19 1920 1.21
1.21 1.22 1.22 1 .23 1.24 "

1 .2 5 - i
52 ?(O, #C ENI]STED PERSONNEL ".-.-]

1.00 1,00 1,00 1,01 1001 "--.C
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100 100 1.01 1.01 1.01

1.01 1.01 1.02 1.02 1.02
1.02 1.02 1.02 1.02 1.02

-'+ 1.03 .

53 NO. PC TDA OFFICERS
S1.ot 1.00 ,99 .98 .97

.96 .95 .94 .9! .92 _..

.91 .90 .89 .8e .88

.88 .87 .87 .8f .86 -":"

.85
54 NO. AC OFFICERS IN THS

2.00 2.00 2.00 2.0C 2.00

2 o0 2.00 2.00 2.OC 2.00

2.0c 2.00 2.00 2.OC 2.00

2.00 2.00 2.00 2.00 2.00

55 NO. AC OFFICERS IN TOE
1.06 1..5 1.10 1.1C 1.10

1.1C 1.10 1.10 1.1c 1.10

1.11J 1.09 1.09 1.0e 1.08

1.0E 1.07 1.06 1.06 1.06

1.05
56 NO. PC OFFICERS IN NON-FLD

3.0C 3.00 2.99 2.9 2.97

2.96 2.95 2.94 2.93 2.92

2.91 2.90 2.89 2.88 2.88

2.8E 2.67 2.87 2.86 2.36

2.85
57 TOTIL AC ARMY OFFICERS

4.0G 4.05 4.09 4.08 4.07

4.06 4.05 4.9l4 4.03 4.02

4.01 3,99 3.98 3.96 3.96

3.95 3.94 3.73 3.92 3.91

3.9C
58 TOTAL AC ARMY PERSONNEL

5.O 5.05 5.•09 5.09 5.08

5o7 5.06 5.15 5.-Z 5,03 L-

.i 5.00 5.1QO 4.98 4.98

4.97 4.96 4.95 4.94 4.93

4.9 3
66 ARt.V !-SPIRIT DE CORPS1.OG0 1.03 1 o1 5 1..j7 1008 '

1.1C 1.11 1.11 1.12 1.12 4

1.13 1.14 1.15 1.16 1.17

1.18 1.19 1.?0 1.21 1.22
1.23

67 A IL OF JR TO REPL SR 1

1.0C 1.00 1 ino 1.0C 100

1.0L 1.00 1.00 1 0c 1.00

1.00L 1.00 1.01 1.01 1.01

1.02 1.02 1.12 1.02 1.03
" ~1 .03 --

68 FROfESSIONAL VALUES
1.0c 1.00 1.,no 1,0C 1.00

0 1.00 1.00 1.00 1.0c 1.00 -

1.00 1.00 1.00 1.00 1.00

1.06 1.00 1.0o 1.00 1.00
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69 WAR;IOR SPIRIT

1.00 i0010 .010
1.001.01010010
1.0 100 1.00 1.00 lo 1.00

1 .0c
70 LEACER-MENTOR

1.00 1.00 1.00 1.00 1.00

1.00 1.00 1.00 1.00 1.00
1.0; 1.00 1.00 1.0c 1.00
1.0c 1.00 1.00 loot 1.00

~1 .00

71 DECISION KAKING SKILLS
1.00 1.00 1.00 1.0c 1.00

1.00 1.00 1.00 1.00 1.00

1.01 1.00 1.00 1.0c 1.00
1.0 1.00 1.10 10c 1.00

1.0cG:

72 NAIL WILL TO SUPT MILIT
1.00 1.03 1.05 1.03 1.02

1.0c 1.01 1.02 1.03 1.04

1.05 1.05 1.04 1.0[ 1.93
1.03 1.02 1.0 1.01 1.00

73 COtII SPT FOR MILIT
1.00 1.G3 1.P5 1.07 1.08

-.1, 1.09 1.08 1.0? 1.08

1.05 1.05 1.05 1$05 1.05

1.05 1.05 1 ."5 1.05 1.05

74 THRiAT OFF SKILL PROFICY
1.00 1.00 1.,0 1:' -:o0

1 .1 , 1.00 1 ..l 1.oc 1.00

t1.0 1.CO 1.00 1.01 1.00
l 1.t 1.00 1 .00 1.3 1.00

1.05
75 TART FSCIENCE OF WAR

1.0c 1.co 1.0 1.0c 1.00 -_;

1.30 1.00 1,O 1,oC 1.00
1 .01 1.0 1.0 1.0c 1,0--
1 .0c 1.00 1.00 1.0c 1.00
1.0c,

76 EXPZRT-I-EGRATOR
1.00 1.00 1.00 1.0c 1.00

1 .00c 1.00 1.00 1.0c 1.00
1.0c 1.00 1.00 looc 1.00
1.0c 1*00 1.00 loot 1.00

78 ARMY OFF SKILL PROFICY
1.Oc 1.00 1 .00 1.0c 1.00

I.no I lnot 1.00
1.oo 1.0 1.00 1.01 1.00
•10 1.00 1-3 1.00

1.0c1
80 COMMON OPhL LANGUAGE

1.0C 1.00 1.10 1.0C 1.00
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I .0c 1.00 1.00 1.0c 1. 00
S1.0C 1.00 1.00 1.OC 1.00
1.00 1.00 1.00 1.00 1.00
1.00

81 SELF-DEVELOPMENT
1.0c 1.00 1.00 1.0c. 1,001 zOrc 1 L,00 1,00 1,0c! 1000 -4-

1.0c 1.00 1.00 1.00 1.00
1.00 1.00 1.00 1.00 1.00
1 000

83 ARMY-THREAT SKIL PROFICY
.0C .00 ,00 .0c .00
•O .00 .00 .OC .00
0 0 .00 .00 .00 .00

g.O 00 .00 .00 .00
.0c

CROSS IPFACTS OF EVENTS ON EVENTS: 7
CROSS IIPACT MATRIX:

1 2 3 4 5 6 7 8

1 .00 .00 0O0 .00 .00 .0c 000 .00
2 .00 .00 .c .00 .03 .0c .00 .o
3 .00 .00 .00 .00 1.20 1.10 .00 .00

. 00 ,00 , .00 .O .3C .00 .00
5 .co .00 1.10 .00 .GO 1.1c .00 .00
6 .00 -00 1.25 .00 ,O .0c .00 .00
7 .00 .00 .00 .30 .CO .0C .00 .01
8 .0 .00 .00 .00 .G3 .0c .O .09
9 .00 .30 .30 ,jO , 0 .UE .00 ,00

10 .CO .00 00 ,00 .CO ,JC .00 ,00 Lee
11 .00 .00 .00 .30 .00 .0c ,00 .00
12 .0O .00 .00 .00 .00 .OC .00 .0
13 .00 1.25 .75 .00 .00 .uC .00 1.0Z
1 .00 .0 ,00 .00 ,00 ,OC ,O0

15o0 .0c .00 .00 .00 00c .00 .00
16 .00 1.25 s75 .00 .co .0C .00 .o
17 .00 .00 .00 .00 .OD .00 .00 .oo
18 .00 .00 .00 .00 tOo .0 .00 .00
19 .00 .00 .00 .00 .00 .3c .00 .00
20 .00 ,00 ,00 .00 .00 .0c ,00 .00
21 .00 .00 .00 .00 .00 .0C. .00 .00
22 .00 .00 .00 .00 .00 .00 .00 .o
23 .00 .00 .00 .00 .00 .0C .00 .On -
24 .CO .00 .00 .00 co0 .0c .00 .00
25 .o •00 .00 UO .00 .E .00 .00
26 .00 .00 .00 .00 00 .00 .00 . 0.
27 S00 .00 .00 .00 .GO .a0. .00 .00
28 .00 .00 .00 .00 .00 .00 -00 .00
2-. 29 ,Cj ,00 1.15 .00 .00 ,or .00 .00
30 .00 .00 .00 .00 .00 .0c .00 .00

1l-6-A-14 . -"



31 .00 .00 .00 .00 .00 .OC 000 .0032 .00 .00 .00 .00 .00 .0C .00 .00
33 .00 .00 .00 .00 1., 05 OC 00 .0031 ',00 .00 .00 .00 .00 .OC .00 .0035 .00 .00 .00 .00 .00 .00 .00 .O0
36 -00 .00 .00 .00 .00 .00 .00 ,00"37 .00 .00 .00 .00 .pO .0[ .00 .00
38 .00 .00 .00 .00 .0 O00 .0 0

40 .00 .00 .000 .0.41 00 .00 .00 ,00 .00 
- 42 •CO .00 .00 .00 .00 .OC .00 .0043 .00 .00 1.15 .00 .00 .Oc .00 .00

440 .00 00 .00 O0 .00 .00 .0045 .00 .75 100 .00 .00 .00 0 .0046 .00 .00 1.25 .00 .00 .OC -00 .0047 .CO .00 1.50 .00 1.50 1.5 .00 .0048 .00 .00 1.30 .00 000 OC .00 .0049 .00 .00 .00 .00 .oo .00 .00 .0050 .O .00 .00 .00 ,0O .00 .00 .0051 .CO .00 .00 .0 .00 .00 .00 00-
52 .CO .00 .00 .o .CO .0C .00 .00
53 .00 .00 1.25 .00 1.15 1.15 .00 .0054.0 . jn 00 11 11 00 -D54 .000 ,00 O0 .00 .00 -00 .00 .0055 .00 .00 1.20 .30 .00 .OC .00 .0056 .co .00 .cC ..)0 .00 .0c . .0057 .CO .00 .00 .00 .0c .OC .00 .00

000 .00 .on .uo1  . .0r .o .0059 .00 .00 .0.0 .0C .00 .00 .00
60 .00 .00 .00 .00 .00 .00 .00 .0061 .(0 .00 ,O .0 00 .0C ,00 ,00 'k - 4
62 .00 .00 .00 .0 •00 ,0 C ,00 .0063 .00 .00 .00 .00 0 .00 ,00 on64 .00 .00 1.20 ,00 ,0 ,0 C 00 .0065 .00 .0 .o -00 .00 .00 .00 .0066 ,CO .00 000 .0 .00 .OC .00 .00
67 .CO .00 .00 .00 .00 .00 .00 .00 1136 .00 .00 on .00 .00 .00 .00
t9 . 0o .00 .00 .n .00 .00 .00 0070 .00 .00 .00 •JO .00 .0C .00 .00-71 .C3 .00 or% jO .CO . r .00 O cc,72 .C) .00 .00 .00 CO .00 .00 .0073 .00 .00 Go0 .00 .0D .0 C .00 .00 -74 000 .00 o00 .UO .00 .00 ,10 .0075 .CO 000 .00 .00 .00 ,00 ,00 .0076 -CO .00 .00 .00 .00 .OC .00 .00
77 0O .00 .00 •00 .00 .OO .00 son78 .00 .00 1.15 .00 .00 .00 .00 .00* 79 .00 .80 .00 .00 .00 000 .00 .0080 GO0 .00 .00 O 0 . J0 ..00 .00
81 .00 .75 .00 .00 .00 .OC .00 .00
82 .00 .00 1.10 ,0 o 00 ,OC .00 .0083 ,00 .00 .00 .00 ,O .00 .00 on8. -00 .00 1,15 .00 1.13 .00 .00 .0085 .GO .00 .00 .00 .00 ,OC .00 .00 -8 0,00 1.20 w.0 .00 .C .00 .0087 C ,75 .00 .00 .00 .00 .00 .00

11-A- 15
.- 0*,

~ .. ~ .. . . . . . . . . . . . . . . .



...
0 

-. 
0 0 r . 0 . 0

88 .00 .00 .00 .00 OC .00 .00

89 .0 .00 .00 .30
9C 

"CO 
.00 .00 .00 .00 .00 000

91 .00 .00 .00 .0 .00 .00 .00 .00
91 .00 .00 .00 .00 .00 .00 .00 .00
>i 91 .00 .600 .00 .00 .00 .00 .00 .00

92 .00 .00 .00 .00 .00 .00 .00 .00
95 .00 .00 .00 .00 .00 .00 .00 .00
96 .00 .00 .00 oO . 00 . .00 .00 .00
98 .00 .00 .00 .00 .00 .OC *00 .00

99 .00 00 .00 .00 .00 .0.0 .096 .00 .00 .00 .00 .00 .00 .00 .00
9 .00 .00 .00 .00 .00 .00 .00 .0

9 .CO .0o .0o .00 .00 .oC .0 .00

4.0 . 0 .00 .00 .00 .OC 00 00

98 .00 .00 .00 .00 .00 .O0 .00 .00

99 .00 .00 .0 1.0 .0 10.0 .0

--------.. 9 10 11 12 13 14 15 1600

9 .00 .00 .00 .00 .00 .00 .00 .00

10 .00 .00 .oo .oo .oo -O 0 0

, 2 .O03 ..00 .0.0 80 .00 0 00 .00
1-2 .O .00 ..00 100 .00 .0 .00 .00
13 .00 .00 15O .00 .00 .00
1 4O .00 .00 .O .00 c .00 100
4 .00 .00 .00 .00 1.10 .O .00 .00

16 .00 00 .0 1.10 1.29 1.05.0

7 •CO .00 .00 000 .00 C 0 o0 .00

8 .80 .0 .00 .0 1.25 .0C .00 .00

19 . .oO0 .0,0l •u 0 .O0 •0 O00 .00 ;-

1 .00 .00 o .00 .0o .c .00 00
22 . .00 .O0 .0 .00 .2' ,00 .00
2! .CJ .00 •0 .00 .00 .0C .00 .'-

10 .00 .00 'Go .00 .- -  .00 .0"

25 .2 . • .. 00
211 .00 .00 :. 0 . 0, 0 .3c .00 .00

27 ~ ~ ~ ~ o .00 .00 ~ 0 .O .5 .C .5 .!

12 .00 .00 .00 o00 1 1.0 1. .0 .00

29 .00 ...00 100 .00 .05 00 .00

3 0co 00 0 0 00 1 r O .00 .00

1 400 .00 .00 ,00 .0 ,OC .00 .00

35 CO 00 .00 uO .0 0 0C0 .00 .00

i6 .00 .00 .00 "00 .00 1.2 .00 .0034 .00 .00 .00 M00 .00 .0 .00 .00

1 00 .000 0 .00 O0 A .00

32 .00 .00 .00 .00 .0 ,C .00 .00

37 .c0 .0 .00 .00 .Co .OC .00 .00

38 .00 o0 .. .30 .00 .00 .0 .0o

39 •00 .00 .00 .00 .00 .00 .00 .0

20 .0. 00 .00 .uO .00 .C .00 .0-

21 .00 .00 .00 .00 .0 0 .30 .0030~~ ~ ,00 ,080 ,0 1, .. 0o  ,O ,c "
22 O0,0.0 0 0 O I.. 0 .00 :i

42 .00 .00 .00 .00 .00 .00 .00 .00

35 O0 O0 ,0 O0 or.) .00 .00 ".

24 .00 .00 ,0on 00 ,0 .0 0 ""

2 5 .0 0 . 0 0 
.0 0 r .0"

.. 00 o .00 .00

.0 0 0 .00 .00 1 .O O .00 .00

21 .O o00 .00 .00 .00 .0c *00 .O0 -

-
."=. 2 .00 .00 .O0 .J ,J .00 .O --'-

30 . .006-A-1



43 .00 .00 .00 .00 .00 .00 .00 .0044 .00 .75 00 .00 .00 .00 .00 .0045 1.25 1.20 .00 .c-0 .O SOC -00 .0046 .00 .00 0000O . 00 .OC 000 00047 .00 .00 .00 .00 .00 .OC .00 .0048 .00 .00 .00 .00 .00 .00 .00 .0049 1.10 .00 .00 .00 .00 .00 .00 .0050 .00 .00 .00 1.'20 ,00 0OC .00 .0051 .00 .00 .00 So0 So0 .OC .00 .0052 .80 .00 .00 .00 .00 .80 .00 ,00-53 .00 .00 .00 .00 .00 .00 .00 .0054 .00 .00 .00 .00 .00 .00 -00 .0055 ,CO .00 .00 .00 .00 ,OC .00 ,0056 ,00 ,00 ,00 ,00 ,00 0C .00 .0057 •00 000 000 .00 .09 .00 000 ,0058 000 .00 ,00 ,00 1.25 000 1.75 ,00
59 ,00 .00 000 ,'0O 200 .r ,00 .0060 •CO ,00 000 •00 .00 0O V .00 .00
61 00 :00 000 •0 •00 0C 000 00062 .00 000 .00 .00 .0O .00 .006 3 •000 . 0 0 0 O0 0 , 70 , 0[. 7 9.0
64 •00 .00 .00 .jO .CO .00C .00 .0065 0 CO .00 .0 In •00 .00 .0c .00 00-66 .00 .00 .00 .uO .00 .Oc -00 .0067 .00 .00 .00 .00 .00 .00 .00 .0068 •00 .00 .00 GO0 •00 .0c .00 .0--CO .0 .00 •090 Oro ,.c0 .00 .007 .CO .00 .- 000 .OC .00 .0071 •CO .00 .00 oO .00 .00 000 .0072 •Co .00 .00 .00 .00 .00 .00 .00 Ab- ,73 000 .00 .00 .00 .00 .00 .00 .-74 .CO .00 .0 • dO • 3 .ur .30 .0075 .O .00 .00 .00 .00 .oc .00 .0076 .00 .00 .00 .oo .00 .OC .00 .0077 Go .00 000 .00 .00 .00 .00 .0n79 .00 .00 .0 .00 .00 .O0 79 00 •00 .90 . 0 .95 .OC .85 .7580 1.50 .00 1.10 .uO .Cu .OC .00 .00 .-
81 .00 .Go .00 .00 .0 .00 .002 00 .00 •00 0 .. g Or .00 0P83 •,0 .00 .30 .o • .20 .00 .00 "-64 0O .00 .00 000 • *g .or .00 .0085 •CO 000 .00 .•0 •00 ,OC .00 .0086 .75 .90 .00 .00 .00 1.20 .00 .0087 -00 .00 -00 .00 .oo .00C .00 .0088 • O .00 •0 .cO • o .1c .00 .0089 .00 .00 .00 *GO .00 .OC ,00 .0090 .00 .00 .00 .00 CID .0c .00 .0091 .00 .00 .00 .00 .00 .00 .00 .0092 •0 0 .00 •O0 .00 .00 .0c .00 0093 •0 o 00 .)0 0 • {0 .3C .JO .0094 .- 0 .00 0C0 .00 On 00C 00 .0095 .00 .00 000 .00 •0 0 .0C o00 ,on96 .00 .00 .00 .00 .00 .00 .00 .000 497 .00 .00 .00 .00 00 .OC .00 .0098 . CO .00 .00 .00 . co .UC .00 0099 .oo .00 .00 .0 , 0 ,0C .00 .00

11-6-A-17



17 18 19 20 21 22 23 24

1 .00 .00 .00 .00 .CO .0c .00 .00 -:

2 .00 .00 .00 .00 .00 .0C .00 .00

3 .000 .00 .00 .00 .00 .OC .00 .00

4 .00 .00 .00 .00 .00 .OC .00 .00

5 .00 .00 .00 .00 .00 .00 .00 .00

6 .00 .00 .00 .00 .00 .OC .00 .00

7 .00 .00 .00 .00 .00 .OC .00 .00

8 .00 .00 .00 .o0 .0 .0o .00 .00

9 .00 .o0 .00 .00 .00 .00 .00 .00

10 .00 .00 .00 .00 .00 .0c .00 .00

11 .00 .00 .00 .00 .co .OC .00 .00

12 Go0 .00 .00 .00 .00 .OC .00 .00

13 .00 .00 .00 .00 100 1.25 .00 .00

14 .GO .00 .00 .00 .CO .00 .00 .00

15 .00 .00 .00 .00 .00 .00 .00 .00

16 .00 .00 .00 .00 .00 1.2D .O0 .00

17 .00 So0 .00 .00 .00 .00 .00 o0 -

18 .00 .00 .00 .00 .00 .0c .00 .00

19 .00 .00 .00 .So .00 .0C .00 .00

20 .0 O0 .00 .0 .0 .OC .00 .00

21 .00 .00 .00 .00 .CO .c .00 .00

22 .03 .00 .00 •U0 .00 .00 .00 .00

23 .00 .00 00 .00 .00 .00 .00 100

24.0 0 00 .00 *on .00 .00

25 .co .00 .or .GO .A0 .Oc .00 .00

26 • CO .00 .O0 .00 .00 .OC .00 .00

27 . 0 .00 .00 So0 .00 .0C .00 .00

28 .00 .00 1.25 .00 .00 .00 .00 .00

29 .6O .00 .00 .00 .00 .OC .00 .00

3C .Co .00 .0 .00 .C .3C .00 •00
1. .0) .00 .00 .jfl .90 .OC .00 .00

32 .00 .00 .00 C0O •0 .00 .00 .00

33 .00 .00 .00 .00 ,O) .0r .O .00

34 •CO .30 .30 .00 .0 .0c .00
35 .03 .00 .00 .00 .00 .0C •Og .00
36 .03 .00 .00 .Go .00 .OC .00 .00

37 .GO .00 .01 .00 .00 .JC .O .O-

38 .00 .00 .00 .00 .u .C .00 .-

4 39 .00 .00 .00 .1 .0 •.r  .30 .00

40 .00 .00 1.10 .00 .0o GC D .00

41 .00 .00 .00 .00 .0 .00 .00 .00

42 0O0 .00 .00 .00 .00 .00 .00 .00

. 43 .CO .00 .00 .0 .0 .OC .00 .30 "-.

' 44 .GO .00 .00 .00 .00 .@C .00 .00
.00 00 00 GC .00 .00

E 45 o00 .00 .00 •00 .00 .OC .00
46 .03 .00 .00 .00 . OC .00 .0 ___

47 .CO .00 .00 .00OOO0O0 .O - -.0-

49 . o0 .00 .00 .00 .00 .OC .00 .00

50 .00 .00 .00 .00 .00 .00 .00 .00

5I .00) eQ .00 D .00 .00 .00 .00 .00
- 5. .00 .00 .0 .00 .0C .00 .00

53 5 .cO .00 .00 .00 .00 .OC .00 .00

54 .03 .00 .00 .00 .00 .OC .00 .00 "

11-6-A-1 8
L-..-'



55 .00 .00 .0 0 .00 0, Oc ,00 , 00 .
56 .00 .00 000 ,.0 ,Go ,OC ,00 0..57 . 0 0 o 000 .00 0 O0 0 C 00• 0 • 00 .ii

58 .00 .00 .00 000 .00 .00 000 .00

60 .00 .00 000 .00 .00 .00 ,00 000
61 .00 .00 .00 .00 .00 ,0t .00 .00
62 .00 .00 000 .00 .00 .OC .00 .00
63 .00 ,00 .00 .00 .00 .00 000 000
64 .00 .00 .00 00 .0 .00 00 .00
65 .00 .00 .00 .00 .00 .00 .00 .00-
66 Soo .00 00 .00 .00 .0C .00 .00
67 .00 .00 .00 .00 .C0 .OC .00 .00
68 .00 .00 ,00 .00 .00 .00 .00 .00
69 .00 .00 .00 .00 .00 .00 .00 .00
70 .00 .00 .00 .90 .00 .C 000 .00
71 •CO .00 .00 .00 CO . 000 .00
72 .00 .00 .00 .00 .00 .00 .00 .00
73 .00 .00 .00 .Go .00 .00 .00 .00
74 .00 .00 .00 .30 000 .0C .00 .00
75 .00 .00 .0I .O .00 r 2 .0 .00
76 •CO 00 .00 00 .C .00 .00
77 .00 .00 000 0,00 .00 '0 w0o 00
78 .00 .00 .00 .00 .03 .00 .00 .00 4
79 •00 .00 .00 .0 .03 .00 .00 .00
80 .CO .00 .on .JO .'0 .or .00 .00
8 .00 .00 .00.00 .0082 •O .00 O0 . 0 .30CO .0 u C 00 .000.00-
33 .Go .o .00 .oo .0) .0,- .0o .0o0o :-
84 -00 00 .00 .00 .00 .0C .00 .00

85 •co .00 .00 .00 0 CO .OC .00 .00

87.0 .0I7I.0 .c .0c "Go_088 .0O .00 .00 .00 .0o .0c .0 .o
9 .00 .00 .00 .0c .oo .:60 270 2 29 0 3

* .0o .00 0 o00 .00 .00 .o .00 "
9 .00 .00 .on .o .00 .0c .00 .00

93 •00 .00 .j0 .0 .03 .00 .00 .00
94 .00 .00 .00 .00 .00.3 r .00 .00
95 .00 .00 .00 .0 .00 - .00 .00
96 .00 00 .O0 . O0 .00 .0C .O .00
9 7 .00 000 .00 .00 .00 .0. 00 00098 • O0 .00 .00 100 .00 .0.3 000 .00
99 .O0 .00 00n 00 00 L0 .00 .00""-'

25 26 27 28 29 30 71 32 '.

1 .0 .00 1.10 .00 .00 . .00C .00
2 .00 .00 .00 .00 .00 .0C .00 .003.O .00 .00 . .0 .00 .00 .00 .CD
4 • 0 00 ,00 • On . O00 .JC .00 o0r%"
5 .oo .oo .oo .oo .co 00c .oo .o00Z1.

-" 6 .00 .00 .00 win .O ,00C .00 000
S 7 000 00 .00 CO0 .0 .r .00 .00

8'- 8 GO .00 1 0 .DO -:. 00 I.)C O .00 "--""-"
9i -.CO .00 won 0,CO .00 ,OC .00 .O0

11-6-A-4#9



10 .00 1.20 .00 .00 .00 .OC .00 .00

11 .00 .00 000 .00 cOo .00 ,00 .00

12 .00 .00 .00 00 .00 .00 .00 .00

15 .00 .80 .80 .00 .00 000 .00 00
14 .00 .00 100 .00 .00 .00 .00 .00

15 .00 .00 .00 .03 .00 .00 .00 .00

16 .00 8 1.10 .00 .00 .00 .00 .00

17 .00 .00 .00 .00 .00 .OC .00 .00
20 .00 .00 ,00 ,00 .00 .0c ,00 .00
21 .00 .00 .00 ,00 .00 .O .00 .00

21 .00 .00 .00 .00 .00 .00 .00 ,00

20 .00 ,00 ,00 ,000 .0c ,00 .00
24 .00 .00 .00 So0 .00 .00 .00 .00

25 .00 .00 .00 .00 ,00 ,00 .00 ,00

23 .00 .00 .00 CIO .00 .10 .00

27 ,00 .00 .00 ,00 .00 .25 .00 0C

25 .00 .00 000 .00 .00 .00 ,00 .00

26 .00 .00 .O0 .O . Ofl00 .00 .00

27 •.00 .00 .0 00 2,00 .0

30 .00 .00 0 .0 0 •OO0 ,00 ,00 .00

31 ,00 00 10. ,00 Q00 ,0C .00 .0

32 ,co .00 .O0 ,00 .00 .0C .00 ,00

33 .a0 .00 .00 .00 000 C .00 •00

34 .00 .00 .30 .00 ,O ,UO .00 .O0

33 .0 .00 .00 .00 .00 .OC .00 .00

34 .- 0 .00 .0 . .0 .00 .0C .00 .00

35 .00 .03 ,O0 .00 .00 on- .00 .00

33 .00 .00 .00 .00 .0 C .00 .00

3? .C0 .00 000 .00 .00 .30 .on
3 .00 .00 .00 LID .o! .oC .00 .00

9 O .0 .0o .0 .00 .0o .0 .0

42 .00 .00 .00 .00 .00 .oc .oo .00

41 .00 .00 .0 .00 •o0 .00 .00 ,00
42 •.0 .00 ,00 0 .00 .,00 ,00 ,00

44.0 .00 00 .0 .00 .on ,00 .00

45 .00 %J0 .30 .00 ,O0 ,OO ,00

45~~r a0 .0 c ~ 0 3 .00 .00
46 • CO .00 . ,50 ,09 ,00 ,00 ,00

47 . CO .00 .00 .00 00C .00 .00

48 . 09 .00 .00 GO0 .0) ,c .00 .03

49 .00 .00 .00 .. 0 .O ,c .00 '0

50 • ) .00 ,3') V 0 .co ,0c ..30 .00

51 .00 .00 .00 1.50 .o0 ,OC 1.30 .00

52 ,CO .00 o20 ,00 .00 1.15 ,00 .00

53 .00 .00 .00 .00 .00 .00 .00 .00

54 ,00 .00 .00 .00 .00 ,00 .00 oo

55 CO .00 .O0 , G,00 .c .00 .00

56 .00 .00 .0 .00 .00 .OC .00 .00

57 .00 .00 .00 .00 .00 .00 .00 ,00

58 .00 .00 .90 .00 .00 .00 .00 .00

59 .0 .00 .00 .00 .00 .00 .00 .00

60 . .3 .00 .00 Go O ,0 .3C .00 .
61 , .00 .00 .30 .00 ,OC .00 ,00

62 00 .00 .00 ,00 ,OC ,00 .00
63 .00 .00 .00 .00 .00 .0C .00 .00

64 .00 .00 .00 .00 .00 .OC .00 ,00

*6! .00 .00 on0 .00 .00 .Oc .00 .00<.65 • 0,00 Go ,00 .0O0 ,co ,bc ,00 ,on

" . 66 ,CO .00 .O0 ,00 .00 .0 .00 .00

. i-6-A-20
-% % .%I

........................................................................



67 .00 .00 .00 .00 .00 .oo .00 .00
.68 . o0 .o[ Oc .00 .00

69..o.0 .00o .00 A C .00 o0n
71 .00 .00 .0000 .0 .O .o00 -00
71 .0 .00 loo .00 ,o .03 .00 .00
72 .00 .00 .00 .00 .00 .00 .00 .00
73 .00 .00 .00 .00 .00 .0c .00 .00
74 .00 .00 .00 .00 CI0 .OC 000 .00
75 Go0 .00 1.10 .00 .00 0OC ,00 .00
76 . 0 .00 .00 .0O0 . 00 .00 .00
77 200 .00 .00 .00 00 .00 .00 .00
78 . CO .00 .00 .00 .CO .OC .00 .00
79 .00 .00 .85 .00 .00 1.08 .00 .00
80 .00 .00 .00 .00 .00 .00 .00 .00
81 .00 .00 .00 .00 .00 .0r .00 .00
82 .00 .00 .00 .00 0 .OC .00 .00
83 .00 .00 .00 .00 .00 .OC .00 .0
84 . O0 .00 .00 .00 .00 -OC .00 .00
85 .00 .00 .00 ,uQ .00 ,OC .00 .00
86 00 .85 00 0O .00 .00 .00 .00
87 .00 e05 .o .00 . MOC .00 .00
87CO .00 .00 .AO .CO .OC .00 .00

89 .00 .00 .00 .000 .uc .00 .00
90 .00 .00 .00 .00 .00 403 .00 .00
91 .00 .00 .00 .00 .00 .0C .O0 .00
92 . CO .00 •.20 • JO .• .0 .30 0 "
93.oo . .3 .00 ..3 .03 .go
94 03 .10 .00 A .%0•0 OC .00 .00
95 .00 .00 .00 . jO .03 .Lr .OO
96 -00 .00 .00 .00 -o! .)C .00 .00
97 .00 .00 .00 00 , .Jc .00 , 30
9? ,CO .00 .00 o0 . CO .,0 *•0 .00
99 .00 .00 .o0 .00 .•0 .0[ .00 .00

33 34 35 36 17 3 8 39 40

1 .CO .00 .C. .) .2C .0,3 .
.09 .00 .30 .O .09 .o 30 ,..

3 1.53 .00 ,A .00 .00 .30 .00 .on
4 0O .00 .Oc • ,,0 0 . .00 on""
5 1.50 .00 .00 -)0 .02 .00 -00 .00
6 1.50 .00 .00 •.30 CO .0 a 0 .00
7 .00 00 O_ uO .00 &Oc .00 .00
8 .00 .00 .00 .00 .00 .0C .00 .00
9 .00 .00 .00 .00 .0 .0 o 0 .00

10 .00 .00 ,00 .00 .00 OC ,00 .00
11 •CO .00 .00 .00 . .7 .00 . .--
12 C0O e00 .00 .00 cO o0 .00 .00
1. .80 .00 .00 .00 .03 .OC 1.50 1.50
14 .00 .00 .00 ,'3o .03 ,O .00 .09
15 .00 .00 .00 .00 .00 .0c .00 .00
16 .EO .00 .00 .00 .Go .0oc 1.50 1.50
17 .00 .0C 100 .00 000 .0c .00 0-.
18 .00 .00 .00 .00 .0 .00 1.25 .00 -
19 .00 .00 .00 .00 .00 ,00 .)0 .00
20 .00 .00 .GO .00 .00 .OC .00 .00
21 •CO .00 .00 .00 .Go ...iC .90 . 0

11-6-A-21 -

--.......-........-...........-............ -............................................- ,, -. ..-.- . --.-. :.--.-..... "i.
. ... . . _..... _,................ , .............. .... "j-.--.



22 00 .00- .00 00 -• .. . 00. .0

22 .00 .00 .00 .00 .00 .00 .00 .00

23 .00 .00 .00 .00 .cO .00 .00 .00
--. 4 .00 .00 .on . 00 •.GO .OC .00 .00 1" :.

25 .co .Oa .10 00 .00 .Oc .00 .00

26 .00 .00 .00 .00 .00 .OC .00 .00
27 .00 .00 .00 .00 1.05 1.15 .00 .00

28 .00 .00 .00 .00 .00 .00 .00 .00

29 .00 .00 .00 .00 .CO .OC .00 .CO

30 .00 .00 .00 .00 1.50 1.8C .00 .00

31 .00 .00 .00 .00 .00 .0C .00 .00 -

32 .00 .00 .00 .00 .00 .00 .00 .00

33 .00 .00 .00 .00 .00 .00 .00 .00

35 .00 .00 .00 .00 .00 .00c .00 .00
36 .00 .00 .00 .00 .00 .o. .00 .00

37 c0 .00 .00 .00 .03 1.20 .00 00

38 .00 .00 .00 .00 .0O .0C .75 .00

39 1.25 .00 .0 0 .00 0o .0c Jo on
40 .00 .0 .00 •0 .00 .0C .00 .0O

41 .00 .00 .00 .00 .00 .00 .00 .00 --

42 .00 .00 .00 .0 .00 .5c .00 .00

430 ci .00 .0 .00 .0o .00 .00 .15

4 .GO .00 .00 .00 .cO o_ .00 .00 -

45 1.25 .00 .of .0 .00 OO 125 .00

46 .00 .00 .00 .00 .c .00 .00 .00

47 .50 .00 .o0 .00 .00 .0- .00 .0048. u [ 1 .oo0o
59 .CO .00 .00 .oo .00 .0 .00 *on
50 .[;0 .00 00r .00 .co 1 .5r C .of) .00 -"''

51 .00 . .00 .00 .00 1.15.

52 goo .00 .00 .0O00 1 .00 .00

53 .Go .00 .00 .00 .0 .0" .00 .00

56 .00 ,DO .00 .O . 0 .0c .00 00

55 .00 .00 .0 .0o .00 .0r .uO .00

56 .CO .00 .00 .00 .C3 .00 .00 .00.

57 .O .00 0 .00 .00 .0C .00 .00 ..

5 Co .00 .00 .0 .00 .oc .00 .0

59 . GO .00 .00 . . O0 .3c .0 .6n

73 .CO .00 .0C .0 .00 .OZ; .00 .0

61 • 00 .00 .0n .0, .00 .0 .00 .00

75 .00) .00 .00 .0O .or .00 00
3 ,Go .00 .cr .3 0 or .00 .O ..

64 .00 .00 .o0 •00 .oo .0c .00 .00

65 .00 .00 .GO .00 .00 .00 .0 .00

66 1.15 .00 .00 .0 .00 n.O .00 .00
67 . Go .00 CIO . UGO .60 .0 c .00 .00 .-.

68 .CO .00 .Co .00 . GO 1O .00 .00 ..""

69 . CO .00 ,00 .00 . GO .Oc .00 .00 ,,"-

70 .DO .00 ,00 . 00 .03 .0O11 .00 .00 _

"71 .00 .00 .00 . DO .00 .GC .00 .DO

72 .Co .00 .0 .30 .CO .uE .00 .30

7 3 •Ca .00 .00 •0 .O 00 .0c .00 .or-

74 •.O0 .03 .00 •.O0 . O0 .0c .00 .00p

-75 . O0 .00 .00 .AO .0 on 0 .00 .0c

;_-76 • O0 .00 .00 .00 .0O .0 .00 .00
"'"-77 .00 .00 .0 n  .00 .co .. OO .0 ' "--

78 1. 15 .00 0-0 .00 .ciC O00 O00 _..1

4 11-6-A-22

. - . -. - . - .- = . • .. . . . . . . . . . . . .. . , . . . . .. . . , . , . .



* 79 .00 .00 .00 .00 .00 1.08 .80 .0080 .00 .00 .00 .00 .00 .00 -30 .00" 81 eGO .00 .00 .00 .00 .0c .00 .00- 82 .00 .00 .00 .00 .00 .OC .00 .0083 .00 .00 .00 .00 .00 .00 .00 .0084 .00 .00 .00 .00 .00 .00 .00 .0085 .GO .00 .00 .00 .00 .0 .00 ;00-86 Go .00 .00 1.20 .00 .OC 1.20 .0087 o00a ,0o .00 .0 1.15 .00 000 -0 -88 1.50 .00 .00 ,00 ,O0 00 .00 .00
09 .00 .o0 .00 .oo .00 .00 .00 .009 90 . .0 .o .0 .00 .0 .00 .o 0091 .O0 .00 .00 0 O0 -0o .30 .00 .0092 .00 .00 .00 .00 .00 .00 .00 .0093 .00 .00 .00 000 . .00 .00 .O '0094 .00 .00 •00 .00 .00 .00 .00 o0095 .00 .00 .00 .00 .00 .OC .00 .0095 ,00 .00 0 .O .00 .IC .00 .0097 .03 .00 .00 .00 .00 a .O r00 .0098 .00 .00 .00 .00 .0 .00 .00 .00

99 -00 .00 .00 -00 -CO .00 .00 .00

41 42 43 44 45 46 47 48

I .00 .00 .Oc .00 .0O .00 .0 .002 .00 .00 IGO I00 .O .Or .00 .003 .CO .00 I. .j0 .C:O .0' .0 .o--CO .0 -00 .0o .0. .00 .005 •CO .00 .C0 . . .0C .00 .00- 6 .00 .00 .00 .00 .00 'OC .00 .O"
7 .00 .00 .00 .0 .00 ,00 .00 .00,co .00 .dO .30 ,C9 .0c 1.25 .009 .Ca .00 .00 .0.0 .CO .3. .30 .00iC .0G .00 .00 .75 .00 .00 1.25 on17 .00 .00 •7" .75 ,00 ,00 00 ,0-12 .00 .00 .00 .30 .00 or .00 .,"13 ,C3 ..0 .00-0 ,.0 ,7 .75 .7514 ,co ,00 ,00 ,09 ,CO ,OC .00 on.15 GO ,.00 .00 • O ,00 "or -O0 .0016 .00 .00 .00 .60 .03 .7 "  . 75 .75- 17 .00 .00 .0 0 03 ,0 .02 0D18 .; .cI. .6r. 1.15 .70 .6- .30 .00* 19 ,CO ,CC .on .Dn ,CO .0c ,00 .0020 .00 .00 .00 •0 .00 0 C0 .0021 .00 .00 .00 .00 ,00 .00 .00 .00i 22 ,00 .00 .0 000 .00 .00 .00 .0023 .C0 .%3 .co .0 .00 .00 .0024 . 00 .00 .0 0 .CO .OC .00 .0025 .00 .00 .00 .0C .DO .GC .00 .00

2 26 .00 .00 .C- .uO .CO . .1 .OO -"27 .00 .00 . . O .00 .0 .00 .0 f2.CO . 0 oC0 A GO .OC .00 .0029 ,00 .or )00 ,00 .00 , 1.15 .0030 .00 .00 .uO .03 .00 .00 .or
31 .00 .00 ,: .00 .00 .00 1.25 .00 4 S32 .00 .00 .u .00 .00 .00 .00 .0--33 ,CG .00 .,--0 .CO C 120 .00

ii-6-A-23

. . . .'



- o . . . = . - ;: -- - . - . ; J - . - .Xfl .r-= r r. w vr ' . -r : ;r--; - ; ..

34 .00 .O .00 .00 .OO .00 .00 .00

35 .00 .00 .00 .00 .0.3 ,0O .00 .00

36 .00 .00 .00 .A0 .co .0c .00 .00

37 .CO .00 .00 .0 .00 .0c .00 .on

38 .00 .00 00 00 .00 .0 c .00 *00

39 .00 .00 .00 .00 .03 .00 1.20 .00

40 .00 1010 00 .00 .09 1.10 .00 .00

41 .00 .00 .00 .00 .CO .0C .00 .00

42 .0 00 Go0 .00 .00 .OC .00 .00
43 .00 .00 .00 .00 .00 .OC 1.15 .00

44 .00 .00 .00 .00 .00 .00 .00 .0045 . 0 .0 •O 0 0 00 CC .0•0 .0 ::;

.00 .00 .0 s
46 .CO 1.25 .00 .AO .00 .0c 1.25 1.5n i
47 .Go .00 1,1l0 .00 .00 .QC .00 1.50

48 ,00 ,00 1.0 .00 .0 ,OC 1.10 .00

49 .0 .0 .00U0 O 0 0..0

50 .00 .00 .00 .00 .00 .00 *00 .0-

51 . 0 .00 .O00 .0 . uc .00 .00

52 .CO .00 .00 .u0 .00 .CO ,00

53 .00 .00 .00 .00 .00 .00 1.25
54 .00 1.25 .vo .00 .92 1. 5 .oo .o
55 .00 .0) .o3 .30 .Co .0 .00 .00

5f .C-0 .00 .00 .O .C3 .O .00 .00

57 1.50 .00 .00 -o0 -GO ..0 .00 .00

58 .00 .00 .00 .30 .00 .00 .0 .00a

59 .00 .00 .00 .00 .0. .00 ,00

60 .00 .00 .'0 .-0 :0 .- .0 0 .-

.0 . .0 .3. on
61 •C3 ,03 • .•0 •CO .A ,o .On
62 .00 .00 .00 .30 0 .JC .00 .00

63 .00 000 .00 .00 .00 ,0 .0O .00

64 ,00 .00 .00 .00 .CO ,0 .00 ,00 .0

65 .CO ,.00 ,00 .u0 •CO .5 .00 .00

167 .00 .00 . .o0 0 .31 .00 .00

68 .00 .00 . 0 .o M000 .00 .00

69 .00 .00 .00 .O .00 .0- .00 .00

70 .00 .00 o- .30.0

-71 .C .o 00 .30 idf) .00 1.50 .00 .00

,72o 00 .00 . .00 .09 .o .00 .OL

73 1.40 1.50 .ZV .Co .00 1.s" .09 .On

74 . .O0 ,00 00 .03 .0 .00 .00

75 .CO .00 .00 .00 ,00 .O ,.JO .00

76 .00 .00 .00 .O 0 .0 .00 .00 0

77 .00 .00 or- .00 .00 .09 .00 .00

78 .00 .00 ,00 *0 .00 .00 .00 .00

79 .CO .00 .00 .30 .0 .Oc .00 .00

80 .G0 000 .0) •0 .00 c.0 .30 .00

81 .00 .00 .00 .00 .0O .OC .00 .00

82 .00 .00 .00 .00 .00 1.10 1.25

83 .00 .00 .00 .00 .00 .0 .30 00

84 .CO .00 .A0 .aO .30 .2i' ,.13 1.15

85 .0. .00 .00 .o0 .00 3c .00 .00

86 .00 .00 .00 1.20 .10 . .30 .00

- 87 .0O .00 .00 .GO .03 .75 .00 .00

- 88 .00 0000 .00 000 DOC .00 .00 -

89 ,CO .00 00 ,00 .00 .0c .00 ,Do

" c" .00 .0O c00 .00 •00 ,O r  .00 .00 '

11-6-A-24 ( "



re 91 .00 .00 .00 .00 .00 .00 .00 .00
9 .00 .00 .00 .00 .00 .00 .00 .009.CO .00 .00 .00 .Co .Oc .00 .009 .00 .00 .00 .00 .00 .oc .00 .00
95 .oo .00 .00 .00 .00 .00 .00 .00 ....9 .Oo .00 .00 .00 .00 .0o .00 .00

9•0 00 .00 .00 .00 OC .00 .00900 .,00 ,00 ,00 1.50 ,OC .00 .0099 00 ,00 ,00 ,00 .00 .0c .00 .0049 50 51 52 53 54 55 56 -1:

1 .00 .00 CO .00 .00 .U3 ,00 ,002 .00 .00 .00 .00 .00 OC ,00 .003 .00 .00 .00 .00 1,50 ,OC .00 .00
D 0 .00 .00 15 ,O .0.3 ,000 ,0010 .00 .00 00 .00 1O2 000 -00 .00

Sco00 .0 0 GO I00 or .00 00-7 .00 1.2 .00 .00 .00 .0 .00 .00
1 .00 .00 2OO 200 .05 .OC .00 .009 .00 .00 .00 1.15 •0 .00 .00 ,00

15 .00 .00 •0o .00 1•25 .00 •00 .00
11 .CO .00 .GO GO0 . . OO .00
12 .C0 1.25 00 .00 .00 ,or .00 ,0013 .0 .00 .0 .00 .75 .75 .00 .0014 .0 .00 .00 .o .03 .oC. .00 .00 -is .CO .00 00 .00 .00 00C .0GO
1 CO .00 ,CO ,uO .75 .7! .017 .03 ,00 .00 .00 .00 ,Or ,00 ,O
18 .00 .00 .00 .00 .03 .OC .00 .0019 .00 .03 ,00 000 . .OC .00 -00
5 .00 .00 -00 UO .00 .0C -00 .00

-CO .00 ,c 0 0 , co0 .00 .00
22 .CO .00 CO 00 .00 .0 .00 ,00"-""
23 .00 .00 .0n A 1. 1 5 .0. .00 .01)

30 ,00 ,31 ,00 .0O ,cO ,oc ,00 .0O

23 .00 .00 .00 .00 .00 rOC .00 .00

32L .0 3 e0 .0O ..00 CI0 00 .00 .00

33 .C .00 .GO ,00 .C .0. .00 .0027 ,Co 115 o0 ,.0 .00 ,O ,00 ,00
35. co .00 .0 .00 ,0 .C ,00 ,0 .0
29. .00 00 .o 1.15 r .00 .on
30 3 .0 1.01 GO C-0 r,0 .OC ,00 .0031 .0O .00 g. 00 .0 0 0 .00 .09
32 . O -00 • CO S00 .00 .0c .00 .0033 .00 .00 .0 O Soo .03 -OC .00 .00
34 •00 .00 ,00 .00 -00 .OC .00 .0035 2. CO .00 ,.; •. 00 • -00. ,J .00
36 co . 00 .0 0 00 ,00 .00 ,OC .00 on

0 37 .00 1.10 .00 .00 .00 ,OC ,00 ,0038 • O0 .00 .0 00 ,Go ,0c ,O0 0,

34 . 0 .00 .00 .O0 ,00 .00 .00 .00.,CO O. 00 ,0 ,no 1.1C ,0 00 -"41 • co .00 .00 0 0 CO ,Oc -,00 ,DO'"
42 . 00 O00 ,00 ,UO .00 ,Oc .O0 ,00"43 , 0 .00 Of? 00 nO9 ,O40 0
44 0 0 .00 *00 .30, .O0 .0G ,00 ,00 '1-
45 1.2S .00 .Op .oo .00 .0c .50 .00

II-6-A-25



[ K ' - - -, o o. . ,- - -- - - - - - - - • . ... . .

46 .00 .00 .00 100 1.25 1.1C .00 .00

47 -00 .00 .00 .00 1.50 ,00 .00 .00

48 .00 00 .O0 .0 1.25 .0C .00 .00

49 .CO .00 .00 .00 .00 .0t .00 .00

50 .00 .00 .00 .00 .00 .OC .00 .00

51 .0 .00 .00 .00 .03 .00 .00 .00

52 .80 .00 .00 ,00 .0 .00 .00 .00

53 .00 .00 .00 .00 .CO .0C .00 .00

54 .00 .00 .00 .00 .00 .OC .00 .00

55 .00 .00 .00 .00 .0 .00 .00 .CD
00 ,00 .00 00 .00 .00 .00 ,CO

56 00 .00 .00 .0 .0.00
58 .CO .00 .00 .00 .0 .0C .00 00

59 .00 .00 .00 .00 .O0 .OC .00 .on

S60 •.0 .00 00 00 .00 .00 .00 .00

61 .AO .00 .00 .00 .00 .00 .00 .00
62 .00 .00 .00 .00 ,0 .0" -00 .00
63 .00 .00 .00 .00 ,CO .uC .00 .00
64 .00 .00 100 .00 0 0 .00

65 .00 .00 .30 .00 'O .0 .00 .00

66 .00 .00 .00 .00 .00 .07 .00 .00
6? 0 .00 0 .0 .O .00 .00

65.CO 0 .00 00 ,00 .01 .00 .00
4 69 .o .00. .30 .00 .oc .0o .00

70 .00 .00 .0 .a .on  .o .00 .00
71 .0o .00 .00 .u0 .o . .00 .0

6 7.00 .00 .J .0 .ZO .0. .00 ,00

70 .CO .00 .a .00 .CO .00 .00 .o
71.00 .00 .30 .00 for .00 .00

75 .00 ..00 ,00 .60 .CO .O0 .O .00

76 ,00 .00 .0CO .00 .0 .0 c .00 .00

77 •CO .0 0 O o r So o .0 0

78 .00 .00 .00

79 .00 .00 =00 1.20 .00 .0r  .00 .0n

4 80 .00 .00 0 0.000

1.600 .00 .00 .00 .0 .o .00 9'

'6 .Co .00 .Go .0 1.10 .oC .0o .
0 .C o .3 ..o .CO 0c .0 .00

8 .0O .00 .02 .0 1.15 .0 .V -85 .00 .00 .00 .3.) 0.0.0

86 .00 .00 .CO .00 .03 .0 1,200

= 87 ,CO ,00 1,15 1.15 Do A0C .00 G (I

88 .00 .00 .00 .00 .CO OC .00 .00 "-

89 .00 .00 .00 .00 .00 .00 .00 .00
90 .00 .00 .00 ,00 .0 ,00 .00 .00

91 .00 .00 .0 .00 1 1 5.C .00 .09

92 .CO .00 .00 .00 .CO ,C .00 .00

93 .00 .00 .0 .00 .00 .OC .00 .00

94 .00 .00 .00 .00 .0o .OC .00 .00

95 .00 .00 .00 .00 .00 OC0 .00 .00
96 .CO .00 .00 .,0 .GO .00 .00 .00

97 ,00 .00 .00 .00 .00 .0C .00 .00
98 .00 .00 .00 .00 .00 .OC .00 .00

* 99 .00 .00 .00 .00 .00 .00 .00 .00

57 58 59 6, 61 62 63 64

* 11-6-A-26

: : -:: :i T ; i ; ; i ;; ; : ; i i : 1*..;:



1 .00 .00 .00 .00 .00 .OC .00 .00-
2 .00 .00 .0 00 .00.3 .00 .00 .00
3 .00 .00 .00 .00 .00 .00 -00 .00
4 .CO .00 .00 .00 .00 .OC .00 .00 --- -
5 . 00 .0 . 00 .03 .OC .00 .00

6 .00 .00 .00 .00 .00 .00 .00 .00

7 .0 .00 .00 .00 .00 .00 .00 .00
8 .00 .00 .0o .00 .o .0 .o0 .0
9 .00 .00 .00 .00 .00 .oC .00 .00
C . O0 00 -00 .00 .0 .O 00 .00 "-0

11 .00 .00 .00 .00 .00 o0 .00 .o0
12 .00 .00 .00 .00 .00 .00 .00 .00
13 .00 .00 .00 .00 .0o .00 .00 .00
14 .o .00 .00 .00 00 .00 .00 .00
15 .00 .00 .00 .00 .00 .O .00 .00
16 .00 .00 .00 .00 .0- .00 .00 .00
17 .00 0 .00 0 .00 .00 .00 .00
18 .000 .00 .00 .00 .OC .00 .00

. 19 .00 .00 S00 0 .C- .o- .00 .00
20 .o0 .0000".-0
21 .00 .00 .00 .00 . .0 .oe .00 .00
2 .00 .00 .00 .00 . .00 .00 .00

3.02 .00 .00 .00 .0 0 .3C .00 .00
2"Z4 .CO .00 . -0 .0 .CO .0- .30 .00
25 .00 .00 .00 .O .00 .or .00 .00

26 .00 .00 .00 ,00 .0 .OC .00 .00
.00 .00.0 0

2 .CO 0 . .3O .CO .0C .0 .00 "- -

29 .00 .00 .00 .0 .0 .OC .00 .00-"-

30 oU3 .00 .30 .00 ,O0 .00 .00 .00 . 431 0o0 .00 00 .00 on
32 . 0 0 .00 C .00 •S .O- .30 .0

3. • 3 .00 .00 .UO •CO .. .30 .0034 .C .00 .00 .00 .0O .oC .00 .00

35 .00 .00 .OO .uO .0) .00 .00 .O"
36 o00 .00 D00 .00 -03 .30 .00 .00
3? .0) .00 .00 .0 .0 .. C .30 .O0 *-4
- 8 .Cq .00 .00 .:D0 .0, .O, .00 .00
39 0 .00 .Cn  .00 .C) .0 r •0 ."-

- 40 .t;0 .00 .00 .c;0 .0) .0:" .09 .0". .
41 . 00 .0 0 .0 .00 .00 .Co -00 0
42 . ( .00 •00 •.f •CO .a C .00 .O0

43 •.00 .00 .00 •.O0 • CO .00 .00 .on l-
44 .00 .00 .00 .00 .03 .00 .00 .00 "45 .00 .00 .00 .00 .00 .00 .00 on,

36 ..00 0C1 .00

.. 0 .0-0 00 .00 .0 -00
, 47 •0 .•00 .00 •0 . .0 .•0 .00
48 .CO .0o .00 U00 .0o 40 .00 ,00
35 .00 .00 000

.00 00 o00 ..0 .00 .00

51.0 .o0 .oo .oo .oo ~ 3 .o0 .00

52 -00 .0 .0 .0 . C3 .0 C. .00.0

S53. .00 .00 .00 .00 .00 .30 .00 .O.l
57 .0o .00 .00 .oo .0o .0C .00 .00..
55 .00 .00 .00 .00 .00 .0: .0o .00 -
56 .C0 .00 .00 .o0 . .O .00 .0-
57 DO- .00 .00 *.00 -3 00 .30 .00

416A-~
4 2. . . . . . .3 . . . . . . - C O-- .

. . . .. . . .. . . . . . . . . . . . . . . . . . . . . .

43- - - - -.. . .. .. . . . . . . . . . . . . . . . . . . . . .. . . . . . . .



o0 .0 00 .00 .00 .00

59 ,00 .00 .00 .30 .00 .OC .00 .00

.00 .00 .00 .00 .00 ,OC .30 .00
62 0 .00 .00 .00 GC 00 .00
63 .00 ,00 .00 .00 .00 .00 .00 ,00
62 .00 .00 .00 ,00 .00 .00 .00 .00

65 ,00 ,00 .00 .00 .00 .0c .00 .00

66 .0 .00 .00 .00 .00 .C .00 .00

67 .00 .00 00 .00 .0 .O0 .00 .00

68 .00 .00 .00 .00 600 .OC *00 .00

69 .00 000 .00 .00 .00 .00 .00 .00

7 .00 .00 0 .00 .00

68•OC .00 .00 
"0l..

69 .00 .00 .00 .00 .00 .0c .00 .00

70 .00 .00 .00 .00 .00 soc .00 .00

72 .00 .00 .00 .00 .0 .OC .00 00
73 .0 .00 .00 .00 .0 .0C .00 .00

79 ,00 .00 .00 ,00 Go .00 ,OO .00

74 . .00 .00 .6O c.Oc .00 .00

8 .00 .00 .00O .00 .00

5 .0 .00 .0 .000 .00 .00

73 .00 .0 .00 .00 .C0 .0 .0o .

8 .00 .D0 .0 0 00 .O0 .0 Q .00 .0

P8 3O0 .00 ,00 .30 ,O .0c .o00 .00

, ,8 .co .0 G0 ..0 . M .O . 0 .00

87 S•0 .00 00 . O . 0 .OC .00 .00

8 .00 .00 .00 .00 .Go .0c .00 .00

89 .O .00 .O0 .0 .00 ,oc ,00 .DO82 .00o 00 .00 . .00 .3, .00 .0 )

9 .00 1.50 .00 . ,. ,O0 .OC .00 .00

92 .o .o0 .oo .oo .r .r .0 .o0

91 .c .00 .O

85.CO .00 .0 .0O .0 .00 .00 .Go

95 .03 .00 .,0 .00 .32 .30 .00 .00

96 .00 .00 .00 .0 .03 . .00 .00

97 .00 .00 .00 .00 .0 .3 .30 .00

S.00 .00 .o ..0 .0 0 .. '-

99 .00 .00 c .00 .CO .01 .0 .0

65 66 67 68 69 70 12
1 .00 .00 .00 .00 .00 .C0 .00 .o

2 .00 .00 .uO .00 .00 .OC -00 .00

3 0 CO00 .O0 .0 .CO . .00 .00

9 .00 1 0 0 .00 .30 n3 .00 . 0

5 .00 .00 .00 .00 .0O .00 .00 .00

9 .00 .00 .00 .o0 .O .0 .00 .00

.7 . 0 .00 .A0 ..0 • 0 .3r  .00 .00

•.00 .00 .O .OO .0( .00 .00

9 .0 ,00 .00 30 ,00 .OC .00 o0

10 .00 .00 .00 .00 ,OO .00 .00 .on

96 .00 .00 .00 .30 .0 .O 00 .00

12 .00 .00 .-O .00 .00 .. .00 .00

1 1-6-A-28

-7.. .- 0 0.. -..- N- - .. -.- .. - - ..-.': -'.---.-.--._ --- ------ .--.>3 0-.. -..- .-" -- -- --o n"-" . . : ; '' ' --



13 1.15 .00 .00 .00 ,on .oC .00 .00
14 . 00 .00 .00 .00 .00 .00 .00 .00
15 .00 .00 .00 .00 .D .00 .00 0D,. -

16 .00 .00 .00 .00 0 .OC .00 .00
17 .00 .00 .00 .00 .00 .OC .00 .00
18 .00 .00 .00 .00 .00 .OC .00 .00 S
19 .00 .00 .00 .00 .GO .OC .OD .00
20 .00 .00 .00 .00 .00 .00 .00 .00
21 .00 .00 .00 .00 .00 .OC .00 .00
22 .00 .00 .00 .00 .00 .OC .00 .00
23 .00 .00 .00 .00 .00 .00 .00 .00
2.0 .00 .00 .00 .00 .00 .00
25 .00 .00 .00 .00 .00 .00 .00
26 .00 .00 ,00 . CO .OC .o00 .0
27.00 00 .00 goO .OC .00 .0 .
28 .00 .00 .00 .00 .00 .00 .00
C. .00 .00 .00 .00 .00 .oo .00 .OO
30 -00 .00 .00 .00 .00 .00 -00 .00 C
31 .GO .00 oco .00 .0CC .00 .00
32 •00 .00 .00 .00 .00 .OC .00 .00
33 .00 .00 go0 .00 .00 .o0 .00 .00
34 .00 .00 *00 .00 C00 .OC .00 .00
35 .00 .0 .00 .00 .OC -00 .00
36 • 0 .00 .00 .00 .CO .OC .00 .00
37 .00 00 •00 .00 .00 .OC .00 .00

3 .00 .00 .00 .0 .0 .Ou .00 .00
46 .10 .00 0 .00 .1 .2 .00 .00
4? .00 .00 ,. 0 .@C .00 .00
42 1.20 .00 .00 .0 * 0 90C .00 .00
43 .00 00 .00 .00 .0 OC .00 .00

44 .00 .00 .00 .0000 . o .00L , .00 .00 .00 .00 .00 ,OC .00 .00 -2-}

45 .O .25 .00 . .00 C .00 .00
46 . Co .00 oo0 .00 .CO 1.25 .00 .00
47 0 00 .00 000 .00 0 o o .00 "- 0

.00 .00 .00 .00 .00 .00 .o .00
49 .00 .o. 000 .0no :00 lo .00
59C .CO .00 .00 • 0 .)0 .OC .00 .0051 • CO • 00 . O0 . 0O . C-0 # 0C So O•00 '3

56 .00 .80 .00 .00 .CO .00 .00 .00
53 .00 .00 .00 .00 .00 .OC .00 .00
56 100 .00 .00 .00 .00 .0 .00 .00

.6 ?00 .00 .00 .00 • Oa OC .00 .00

7 .00 .00 .00 .00 .00 .00 90D .00

66 .00 .00 ,00 .00 .0O .OC .00 .00 _
60 .00 .00 .30 .00 Co .0 C o .00oO"

6? .00 .00 .00 .00 .00 .0c .00 .
68 • O0 .00 .00 .00 .00 .0 .g00
63 .00 .00 .o0 .00 .0o .oC .00 .00
6II 6 00 .O02 .0 90 C 000 .00-
66 ,'00 So 000 .00 .00 .OC -00 oO0 0
67 ,00 .00 .00 .00 .O0O0 .00 ,O on]" -
68 no C0 ,,0 .00 .00 .O0 OC .OG .000:' '
6 cc O . 00 •o .O • 0 • 0 .,) C •.O0 .00 - ]
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70 .00 .OL .00 .00 .00 .00 .00 .00

71 1.25 .00 .00 .00 .00 1.35 900 .00

72 o00 .00 .00 .00 .00 .0 C .00 .00

- 73 1:50 .00 .00 .00 .00 .cC .00 .00

74 .00 .00 .00 OC .00 .00

75 .00 .00 .00 .00 .00 .00 .00 00

7O .00 .00 .00 .OD o00 .00 .00

77 .00 .00 .00 .00 .00 .0C ,00 .00
78 *G0 .00 .00 100 .00 OC .00 .00

". C. - 000(7 )rUU .75.0 n,, .00 ,OC ,.00 .00 "-:" -

80 .00 0 .00 600 0 .00 .00 .00
,1 .00 n .00 00 .00 .00 0 n0 .00
.82 .00 .00 ,00 .00 .00 13C .00 .0 "

83 .00 .00 .00 .00 .00 1,2c:, .00 .00

*.8 .uu ,00 .00 .00 ,00 ,00 .00 .00 " "8 .00 .00 .00 .00 .00 1.25 .00 .00

86 ,00 .00 .00 00 00 .00 ,00 .00
.00 .00 .00 .00 .O0 .25 .00 .00

86 .00 .00 .00 .00 :O .00 • ..,

87 .00 .00 .O0 .00 .OO ,OC .00 00.

90 .00 .00 .00 .00 .00 .00 .00 .00

91 .00 .00 .00 .00 ,00 .00 .00 .00

9. _0 .0f .00 .00 .00 .c .00 .00 ,{-"-

6 93 .00 .00 .00 .00 .00 .00 .00 .00
95 ,00 .00 .00 .00 .00 .OC .00 .00

96 .00 .00 .0O .00 .00 C .00 .00

97 .00 .00 .00 .00 .00 oC .001 .00

98 •00 .00 Go 000 .00 OC .00 .00

99 .00 .00 .00 .00 .00 .00 .00 .00

73 74 75 76 77 78 79 30

1 •CO .00 •00 .00 ... "000 .00
2 .00 .00 .00 .00 .00 .OC ,00 .00

3 .00 .00 .00 •0o .00 .00 .O .00

4 .oo .00 .00 .00 .00 .00 .00 .00

5 .00 .00 .00 .00 ..,0 .OC .00 .00

6 .00 .00 .00 .ao .00 .oc .00 .00
7 0 00 .0 .0 0 OC .00 .01)8•0 .00 .00 •,O 1.2 .0 2.00 ...0 0

9 .00 .00 .00 .00 1.10 .00 .00 .00
10 -CO -00 .00 .00 c00 .GC .00 .00

11 .00 .00 .00 .00 .00 .OC .00 .00

12 .00, .00 .00 .00 0OC So0 .00

13 .00 100 .00 .00 .O .00 .00 .00

14 .00 .00 .00 .00 .00 .00 .00 .00

15 .00 .00 .00 .00 .00 .OC .00 .00

16 .00 .00 .On .00 1.25 .Oc i.oo .00

17 .00 .00 .00 .00 ,00 .OC .00 .00

18 .00 .00 .00 .00 .00 .0 .00 .00 -'.

19 .00 .00 .00 .00 coo .00 .00 .00
2 .co .00 .00 .00 .00 .Oc .00 .00
21 •00 .00 .00 .00 .00 .OC .00 .00

22 .00 .00 00 .00 .00 .00 .00 .00

t3 .00 .00 ,00 .00 .00 .00 .00 O0 "

24 .00 .00 .00 .0O .00 .00 .00 .00

* 11-6-A-30 S
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25 .00 .00 .00 .00 .oo .oc .00 .00
2 26 .00 .00 .00 .00 .00 .00 .00 .00
27 .00 .00 .00 .00 .00 .00 .85 .on
28 .00 .00 .00 .00 .0O .oc .oo .00
29 .00 .00 ,00 .00 .00 .0c .00 .00
30 .00 .00 .00 .00 .00 .00 .00 .00
31 .00 .00 .00 .00 .00 .00 .00 .00
32 •00 .00 .00 .00 ,00 .00 .00 .00
33 .00 .00 .00 ,00 000 .0c .00 .00
34 .00 .00 .00 .00 .00 .OC .00 .00
35 .00 000 .00 .00 .00 .0C .00 .00
36 .00 .00 .00 .00 .00 .00 .00 .00
37 •00 .00 .00 00 .00 .00 .00 -00
38 .CO ,00 .00 ,00 O0 .OC ,00 00
39 ,CO .00 ,00 100 .00 UOr .00 .00
40 1.10 .00 .00 .00 .00 .00 .00 .00100 .00 .00 .00 .00 .0C .00 000
42 .00 .00 -00 .00 .00 .0 -00 .00
43 .00 -00 .00 .00 .00 .0c .00 .00
44 • GO .00 o0 .00 •00 .OC .00 .00
45 O0 .00 .00 .00 .00 .00 .00 1.50

'" 46 .00 .00 00 .00 .00 .00 .00 .00
. 47 C0 .00 .0o0 .0 .00 .00 .00 .00

48 .CO .00 .00 .00 .C0 .0C .00 .00 6
49 .CO .00 .00 ,00 .00 .OC .00 .0050 .00 .00 ,00 .00 ,00 .00 .00 .00
51 .00 .00 .00 .00 .00 ,0 ,  .00 .00
52 .Go .00 *uO .00 1.15 ,O1 .00 .On
53 CO .00 .00 .00 .00 .01 .00 ,00
54 .00 .00 ,00 .00 .00 .00 ,00 .00 0 -. 6
55 .00 .00 .00 .00 .00 .00 .00 .00
56 .00 .00 .00 .00 ,00 ,Of ,00 .0057 .00 .00 .00 .00 .O .c r  .00 .00
58 .00 .00 CO .00 00 0 00 .00 :%
59 .00 .00 ,00 .00 .00 .0C ,00 .00
60 .00 .00 .00 .00 .00 .00 .00 .00

* 61 ,00 .00 .00 .00 .00 .0C .00 .00
62 .CO .00 .00 ,uO co 1.1 r  .00 .- "b: 3 ,CO .00 .00 S00 .00 .0c .00 .n-"
64 .00 .00 .00 .00 .0 .0c .00 .00

. 65 .03 .00 f, .00 .00 .00 .00 . ,-66 .00 .00 .0v .00 .00 .00 -00 .00
67 • .0 .00 o00 '00 ,Go .0c ,00 .00
68 "00 o00 .00 .00 ,00 .0c ,00 .0069 .00 .00 .00 .00 .00 .00 ooo .00

" ?0 .00 .00 .00 .00 G C .100 "Of)
71 1.40 .00 .00 o00 .00 .0C .00 .00
72 •(0 .00 .00 .00 ,00 .QC .00 .00 6

.700 .00 .00 .00 .00 .3c .00 ,00 " - -

74 .00 .00 .00 .00 .00 .00 .00 .00 - -

75 ,00 .00 .00 .00 .00 .00 .00 .00
7. C0 .00 .00 .00 ,.0 .0C .00 .00

" 77 .CO .00 o00 .00 .00 .0 .00 ."'
78 .o .00 .00 .O .00 .0c .00 .00 ,too o00 .00 .00 1.50 .00 .00 1.05

0 .00 .00 .00 .00 .00 -00 .00 .00
81 •CO .00 00 .00 .00 .iC ,00 'c0
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82 .00 .00 .00 .00 .00 .00 .00 .00
83 .00 .00 .00 .00o .00 .00 .00 .00
83 O0 .00 .00 :00 .00 .00 .00 .00
85 .O0 .00 .00 .00 .00 .Oc .00 .00

- 86 co .00 .00 .00 .00 .OC .00 .75
87 .50 .00 .00 .00 .00 .00 .00 .00
88 .00 .00 .00 .00 .00 .00 .00 .00
89 .00 .00 So0 .00 .00 .00 .00 .00
90 .Go .00 .00 .00 .00 .Oc .00 .00
91 .00 .00 .00 .00 .00 .0C .00 .00
92 .00 .00 .00 .00 .O .00 .00 .00
93 .00 .00 .00 .00 .00 .00 .00 .00
94 .00 .00 .00 .00 .00 .OC .00 .00

95 .00 .00 .00 .00 .00 .0C .00 .o
96 .00 .00 .O0 .00 .0 0 .00 .00 .00
97 .00 .00 .0 .00 .0 .00 .00 .00
98 00 .00 .00 .00 .00 .00 .00 .00
99 . 00 .00 .00 .00 .O0 .OC .00 .00

81 82 83 84 P5 F6 87 8

1 .00 .00 .00 .00 .00 .00 .00 .00
2 .00 .00 .00 ,.30 ,C0 .OC .00 .00

O3.0 .00 1.50 .00 .00 .0C .00 .00
4 .00 .00 .00 .00 .00 .oc .00 .00
5 .00 .00 .00 .00 .0 .00 .00 .00
6 .00 .00 .00 GO0 .00 .00 .00 .00
7 Go .00 . 1O .O. .00 00 .Cn
8 .00 .00 .00 0 .00 .OC .00 .00
9 .00 .00 .00 .00 .00 .00 .95 .00

10 .00 .00 .00 .00 .o .00 J0 OO coo
11 .GO .00 .00 .00 .00 .00 -00 .00
12 .CO .00 .00 •uO •GO .OC .00 .00
13 .00 .85 .65 .00 .85 1.25 .50 .00
14 .00 O00 .00 .00 .00 OC goo .00
15 .00 .00 .00 .Go .00 .00 .50 .00
16 .00 .85 .85 .0 .E5 1.1 5 .50 .00 .
17 .00 .0 .00 .uO •O .0 .0 o0n

S.0 GO .00 .00 u0 •00 .oc .00 .0 -

19 .0Go .00 .00 .00 .00 .00 .00 .00
20 .00 .00 .00 .f) .00 .0G .00 .00

1 •CO .00 .00 . J .00 .OC .00 .00
22 .00 .00 .00 .0 .CO .0C .00 .00
23 .00 .00 .00 •0 .00 .00 0I

A 24 .00 .00 .00 .00 .00 .00 .00 .00
- 25 .0t' .00 .00 .00 .00 .0I .00 .00

26 .00 1.10 1.25 .00 1.25 .. C .00 .00
* 27 .CO .00 .00 .00 .CO .OC .00 .00

28 .00 .00 .00 .00 1.25 .00 .00 .00
29 .00 1.15 .00 .00 .00 .00 .00 .00
30 .00 .00 .00 .00 .00 .OC .00 .00
31 .00 1.25 1.25 .00 1 25 .JC .00 .00
32 .00 .00 .00 .00 .00 .0C .00 .00
33 .00 1.20 1.20 .00 .00 OC .00 .00
34 .00 .00 .00 .00 .00 .00 .00 .00
35 .00 .00 .00 .00 .00 .OC .00 .00
36 CO .00 Or- .O0 CO .Oc .00 So0
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3.00 .00 .00 .00 .o .oc .00 .00
38 .00 .00 .00 .00 .00 .00 .00 .00
3.o00 1.25 .2 .00 1.5 .00 .00 .00
,.00 .oo .00 .00 .CO .Oc .00 .00
4 . 1.15 .00 .00 .00 .00 .00 .oo
42 .00 .00 .00 .00 .00 .00 .o0 .000
43 .00 1.15 .00 .00 .00 .00 .00 .00
44 .00 1.0 .00 .0 00 .00 .00 .00
49 .80 .00 .00 .00 1.10 .1c .50 .00
46 .00 1.25 .00 1.10 1.10 .00 .00 .00
47 .00 1 .00 .00 .00 .00 .00 .0-
48 .00 1.010 .00 .00 -00 .00 .00 .00
49 ,00 .00 .00 .00 1,10 .O .00 .00
5 c .00 400 •O0 .00 .00 Oc .00 .00 - -
5 .00 1.010 .00 .00 1. . .00 .00
52 .00 .00 .00 .00 .0o .00 .oo .00
58 .00 .00 .25 -00 1.05 .00 .00 .00
54 CO .00 .00 .00 .O0 .0iC .00 .00
55 •00 ,00 .00 •00 .CO -0C ,00 .00
56 .00 ,00 .00 .O0 .00 .00 .00 .00
67 .00 .00 .00 .oo) . .0 .00 .80
58 .oo .00 .00 .30 .00 .0c -00 .00

.0 .00 .00 .o co .00 .00 .o
60 .03 .00 .00 .00 .00 oc .00 .00 ....
61 .00 .00 .00 .00 .00 .00 .00
62 .00 .o .00 .00 .00 .Oc .00 .80
63 .CO .00 .00 .0 .0 .0 . .oo ,o -00 .00
64 .o 0 .00 .00 00 .or) .0c .00 .00
65 .00 .00 .O0 .00 1.1 .00 •00 oo0

71 .00 .00 .00 *00 .0 .00 .0 0 D .00

67 .00 .00 .00 .00 .0 .Or .00 .00
67 c .0 .00 0 00 ,lc ,i .00 .00
67 .O .00 .00 .00 .0 .OC .00 .00

75 .00 .00 .00 .00 .00 .00 .00 .00::::i:

70 .00 .00 .00 .00 1.10 .c .00 .00
71 •0 .00 .00 0 .O .00 ,00 .00 . -
72 -00 ,00 000 .00 .00 .00 .00 on"
73 O0 .00 o0 CO0 .00 .5C .00 .00
74 .co .00 .00 .00 .00 .oc .00 .00
78 .00 .00 .00 .00 .00 .00 .00 .00
76 .00 .00 1.5 .75 .0 .O .00 .00
77 .C .00 .00 00 .15 .Oc .00 .00
8 .co .25 .00 .00 .co .oc .00 .7
79 .CO 00 00 50 ,00 .0C .00 .00
80 .00 .00 .00 .00 .00 .00 .00 .00
81 .00 .00 .00 .00 .00 .00 .00 .00
82 .00 .00 .5 1.75 .00 .OC .00 ,00.
83 .Co .00 .00 .00 .15 .Oc .00 .0084 .co 1,25 ,00 ,00 000 .0c .00 D0 ;o

85 .00 .00 1015 .00 .0 .00 .00 .00
86 .00 .00 .00 .00 .00 .00 .10 .00
87 .00 .00 . .00 .90 .0C -00 .00

89 • -3 .00 .OO *0O0 ,90 .OC .00 .00"
90 .00 . 0 • On , O0 .0 0 00 .,00 .00 "4'0""

91 •O0 .00 .00 .00 .O .00 .00 .00
9i .O .00 *00 .00 • GO 0Oc .00 Soo ."'"".- .-.
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94 .00 .00 .00 .00 .00 ,00 .00 .00
95 .00 .00 -00 .00 .00 .00 -00 .00
96 .00 .00 .00 .00 .00 .OC .00 .00
97 .00 .00 .00 .00 .00 4OC .00 ,00
98 .00 .00 .00 .00 .00 .00 .00 .00
99 .00 .00 .00 .00 .00 .00 .00 .00

89 90 91 92 93 94 95 96

1 .00 .00 .00 .00 .00 .OC .00 .00
2 .00 .00 .00 .00 ..00 .00 .00 .00
3 .00 .00 .00 .00 .00 .00 .00 .00

S00 .00 .00 .00 .00 .O .00 .00
.00 oo .00 .00 .03 .OC .00 .00

- .00 .00 .00 .00 .00 .OC .00 00-
000 .00 Soo .00 .00 .00 go0 .,

8 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 00 .00 .00 0 0 .00 .00

1 •00 .00 .00 .00 .00 .OC -00 .00
13 •.10 ,00 ,00 ., O0 •0 .O8,O .00 2.0011 .00 .00 .00 .00 .00 .OC -00 .00
12 .00 .00 .00 .00 .00 .00 .00 .00
13 .10 .10 .00 .0 .O .80 .00 2.00 " -
14 .00 .00 .00 .00 -00 .00 .00 .00
15 ,90 .90 .00 ,00 ,00 .Oc .00 .00
16.0 .0 .O .0 .0 .00 2.00
0 .00 .oo .o0 .00 .00 .0C .00 .00

1 F .00 .00 ,00 ,00 .00 ,O .00 .00
72 .00 .00 .00 .00 •00 .0c .00 .00-

20. 00-0 .0 -- G 6 C -0.0
21 .00 .00 .00 .00 .00 .Oc .00 .00
22 .00 000 00 ,00 000 .00 .00 .00
23 .000 .00 .00 000 .O .0) .00 .00
2 .GO .00 .00 .030 .0co . .00 .00
25 .0 .00 .on .o0 .O .0C .00 .On
26 000 .00 .00 .00 .00 .10 .00 .00
27 ,00 ,00 .00 .00 .09 ,00 .00 .00
28 .00 .00 .00 .00 .00 .00 .00 .00,
29 .0o .00 .0. .zo .01- .0 .00
-30 .co .00 .Uo ..o .o .0C .30 Of)

000 .co .oO .oo . c .00 .00 -
32 .co .00 .0 .00 .00 .oo .00 .00
33 .00 .00 .00 .00 .00 .oc .00 .00
37 .00 .00 .00 .00 .00 .00 .00 .00
38 .00 .00 .00 .00 .00 .0c .00 .00
36 .00 .00 .00 ,00 .00 .OC .00 .00
37 .00 .00 .00 .00 .00 .00 .00 .00
38 .00 .00 .00 0 000 .00 .00 .00
39 .00 .00 .00 .00 .00 .00C .00 .00
40 0 Go ,00 ,00 .0 .co .00C .00 ,000
41 00O .00 .00 00 ,00 000 .00 .00
42 .00 .00 .00 .00 .00 .00 .00 .00

47 .00 .00 .00 .00 .00 .00 .00 .on
48 .00 .00 .00 .00 .O0 .0C .00 .00 --
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49.00 .00 .00 .00 .00 .0c .0 .00 ,
50 .00 .00 .00 .00 .0O .00 .00
51.00 .00 .00 .00 .00 .00 .00 .00
52 *Do .0000 .00 .00 .00 .0.00 .00
53 .00 .00 .00 .00 .00 Sac .00 .00
55 .00 .00 .00 .00 .00 .00 -00 .00 -
55 .00 .00 .00 .00 .0D .00 .00 .00
56 .00 .00 .00 .00 .00 0c .OO .00
57 .00 .00 .00 .00 .00 c o.00 .00
58 O00 .00 .00 .00 .00 .C .00 .00

62 So.0 00 .00 *a00 0064 .00 .00 .00 .00 .00 .0 .00 .00
61 000 -00 .00 .00 OD .00 .00 .00
62 cO .00 • U0 .00 Cal Oc .00 .00

63 .C0 .00 .00 .00 .00 Sac 0o 00 0
64 .00 .00 •00 .00 .00 S0c .00 .00
69 .00 .00 .00 .00 .00 .OC .00 o0070, .0v .00 .00 .00 -00 =00 t00 .00
66 •00 .00 .00 .00 -00 .OC o00 .00
67 . 0 .00 .00 .0 •00 .ac .00 .00
68 .00 .00 .00 .00 .00 .00 .00 .00 0
69 .00 .00 .00 .00 .00 .OC .00 .00
70 .00 .00 .00 .00 .000 0 .00 .0 0
71 .00 .00 .00 1.75 -00 .OC -00 .00
77 .CO .00 .00 .00 CO .3c .00 .00
73 .c0 .00 .00 .00 .00 .00 .00 .00 e -
74 .00 .00 .00 .00 .00 .OC .00 .00 '

75 .00 .00 .00 .00 .03 .00 .00 .00
76 .00 .00 .U0 .00 .00 .Oc .00 .00
77 .Co .00 .00 .00 .00 .0C .00 .00
78 0 00 000 •00 .00 •00 .0 .00 .00
79 .00 .00 .00 00 .00 0O0 .00 .00
0 00 .00 .00 .00 .00 .00 .00 .00

86 .10 .10 .0 .00 a c .00 1.2.
87 •.00 .00 .00 .J0 .00 .0C .00 .00
83 .00 .00 .00 .00 .00 .0C .00 .00
89 .0003 .00 .00 .00 .00 SacOO .00
6 5 .00 .00 .00 .00 D00 .ac .00 S00
8 .10 •00 .00 0O .0 %C .00 100 

7 2.00 .00 .00 .00 .O0 .OC .00 . 0

93CI .00 ..00 S0o .00 Sc Soo .0 000

89 .00 .00 .00 .00 .00 .00 .00 .00
9 5j 0000 00 .00 .00 000 1.0 .00 .00

96 • O .00 .00 .00 .00 SOC .00 .00
93 .00 .00 .00 .00 .00 .00 .00 0..

98 .00 .00 S n *00 .00.0 .00 .00 .00
95 .00 .00 .00 .00 .00 .OC -00 .00
16 . co .00 .00 .0 • Sa 000 .00

27 .00 S00 .00 .0 -0 aS0 0

9 .00 .00 .00 .00 00. .00 .00 40

99 .00 oo0 o00 CO 00 00 oo0 .00

2 Soo .00 ooo 00 oo

4 .00 .00 .00
4 • 00 • O •00 -00
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5 to Soo . ..

5 .00 .00 .00
6 000 .00 .00
7 .00 .00 .00
8 .00 .00 .00

10 Soo .00 Soo
11 .00 .00 .00
12 .00 .00 .00
13 2.00 .00 2.00
14 .00 .00 .00
15 .00 .000 0
16 2.00 .00 2.00
17 .00 .00 Soo0
18 .00 .00 .000

-19 000 .00 .00
*20 .00 .00 .00

2 00 .00 0
22 .00 .00 .00
23 .00 .000 too
24 .00 .00 .000
25 .00 .00 .000
26 c00 .00 .00

*27 So0 .00 .00
-28 .00 .00 .00

29 .00 .00 .00
*30 .00 000 .00

-31 .00 .00 :00
-. 32 .00 .00

-~c - 3.C00 a0n
34 .00 000 .000
35 .00 000 .000

-36 .00 .00 .000
37 .00 .00 .000

*38 .0O .00 G
*39 w CO .00 .0

40 .00 .00 .00
41 .00 .00 .000
42 CI0 .00 .000

*43 .00 .00 .QL
44 . G 00 000.0
45 . CO .20 9
46 0Q0 .00 .00
47 .00 . 00

*48 .00 .000 Soo
49 000 .00 .000

*50 .00 .00 .30
*51 .0 .o 00

52 000 000 .000
53 .00 .00 .00

*54 .00 .00 o0n
*55 000 000 .00
-56 .00 000 .000
*5? .00 000 .00

58 .00 .00 .00
59 0 So0 .00

*-* 60 000 .00 .000
61 .00 .00 .00
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62 ,00 z00 .00
63 .00 .00 ,00
64 0.00 ,00
65 .00 .00 .00
66 .00 .00 .00
67 .00 .00 .00
68 co0 00 00 -- 2
69 0O0 .00 .00
70 .00 .00 .00
71 000 .00 30
72 .00 .00 °00-
73 .00 .00 .00
74 .00 .00 .00
75 100 .00 .00
76 .00 .00 .00
77 .00 .00 .00
78 .00 .00 .00
79 .00 .00 .00
80 .00 -00 ,00
81 .00 .00 .00
82 .00 .00 .00
83 .00 .00 .00
84 .00 .00 .u,-
85 .co .00 .00
6.O .00 .o -0

87 .00 .50 .00
88 .00 .00 So0
89 .00 .00 or"
90 .0 00 C.O
91 . Go .00 ,00"
92 .00 1.10 Soo0
93 .00 .00 .00
94 .00 .00 .00
95 .00 .00 .00
96 •GO .00 .00
97 .00 .00 .on
98 .00 .00 .0
99 .00 .00 .00

DETAILED LISTING:

EV ON EV BASIS MAX SS TIME: FIRST PAY Ee SS -

IMP IMP TO IMP IMP I 1P IMP

3 5 E 1.200 1.000 2 7 10 15
3 6 E 1.100, 1.000 5 1) 15 20
3 33 a 1.503 1.000 3 5 15 20
3 43 8 1.250 1.250 4 4
3 53 E 1.50J 1.000 3 5 15 20
3 83 1 50 1.200 2 6 In 14

5 3 E 1.103 1.000 1 5 10 12
5 6 1.1G0 1.000 1 S 10 12
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5 33 B 1.500 1.500 1 3 3 3
i. 5 47 E 2.000 2.000 1 5 5 5

-..-'' -" - --- ----- " --------

6 3 B 1.250 1.000 2 4 14 17
6 12 E 1.100 1.000 1 3 6 7 "
6 14 a 1.050 1.050 2 4 4 4
6 13 B 1.500 1.000 3 5 15 20 .-

6 5B 1.500 1.100 3 5 15 20

8 .800 1.000 1 A 10 15
8 13 1.250, 1.000 i 2 4 6
8 27 B 1.100 1.000 3 5 5 10
Q 47 B 1.250 1.000 1 5 10 15
8 52 B 2.000 1.000 1 1 2 3
8 77 1.200 1.000 1 2 4 6 " -

8 79 2.003 1.000 1 2 4 10

9 52 a 1.153 1.000 1 1 2 3
9 77 1.100 1.000 1 5 5 7
9 7 . 95J 1.000 5 -

10 i6 1 1.200 1.000 3 5 7 8

10 44 E ,750 1.000 1 1 3 5
10 '7 B 1,253 1,250 1 3 3 3
10 53 B 1.250 1.250 1 3 3 3

11 12 a 1.!Qc 1.003 0 4
11 14 E 1.25,] 1.000 1 1 " 7
11 38 B .750 1.000 1 1 3 7
11 43 B .750 1.030 1 1 3 7
11 4i4 6 .75J 1.000 1 1 .

12 .0 B 1.250 1.000 2 8 10

. 13 B 1.250 1.000 2 4 Z4 30
13 3 2 .75J 1.000 1 1 5 7

-- 13 8 E 1.050 1.000 1 2 5 6
13 11 8 1.250 1.000 1 1 5 7
13 14 B 1.250 1.000 1 1 5 7
13 16 E 1.200 1.000 1 1 5 7

S13 2 E 1.250 1,000 1 1 5 7
13 26 a .800 1 .000 1 1 5 5
13 27 B .800 1 .000 1 1 5 6
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13 30 B .750 1.000 I 1 5 10 0
13 33 .800 1.000 1 1 5 7
13 39 B 1.500 1.000 2 4 6 8
13 40 B 1.500 1.000 1 .1 5 7
13 46 a .750 1.000 1 1 5 7
13 47 a 9750 1.000 1 1 5 7

13 48 B .750 1.000 1 1 5 7
13 53 B .750 1.000 1 1 5 7
13 65 8 1.150 1.000 1 1 5 7 . --

13 82 B .850 1.000 1 1 5 7
13 E3 8 .85U 1.000 1 1 5 7
13 ES 8 .850 1.000 1 1 5 7
13 E6 1 1.250 1.000 1 2 4 7
13 87 B .500 1.000 1 1 6
13 E9 B .103 1.000 1 1 4 5
3 Cr .Inn. 1..t-nn 1 1 4 5

13 4 9 .800 1.000 1 1 4 6
13 96 8 2.000 1.000 1 1 4 5
13 S7 2.000 1.000 1 1 5
13 S9 6 2.000 1.000 1 1 4 5

15 13 B 1.100 1.050 1 1 2 3 .
15 87 B 500 1.000 1 1 2 3
15 E9 2 .900 1.000 1 1 1 2
1 5 s .900 1.0001 1 2

16 2 B 1.250 1.000 2 4 24 30
16 3 B .750 1.000 1 1 4 6
16 13 B 1.200 1.000 1 1 6
16 14 2 1.250 1.000 1 1 4 6
16 22 l 1.250 1.000 1 1 4 6
16 26 B .800 1.000 1 1 4 4 -
16 97 zz 1.100 1.000 2 4 8
16 "1 E .80.3 1.000 1 1 4 6 -
16 39 B 1.500 1.000 ? 4 6 8
16 4 C 1.500 1.000 1 1 4 616 46 a .75. 1 .000 1 1 4 6
16 A 7 a .750 1.000 1 1 4 6

16 4 a .750 1-000 1 4 6
16 53 B .750 1.000 1 I 6
16 54 E? .75 3 1.000 1 1 ,6--;.--

1d i7 E 1.250 1.000 2 2 7
16 i9 E 2.003 1.000 2 2 5 716 82 s .850 1.000 1 1 6 0

16 E3 8 .850 1.000 1 4 6
16 E5 8 .85 o 1.000 1 1 4 6

*16 8 1.150 1.000 1 1 6
16 E7 e .500 1.000 1 1 3 5
16 89 a .100 1.000 1 1 4
16 SO B .100 1.000 1 1 3 4 0
16 S4 .800 1.000 1 1 3 5
16 62.000 1.000 1 1 4
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16 97 B 2.000 1.000 1 1 3 4 0
16 S9 8 2.000 1.000 1 3 4

18 10 E 1.250 1.250 1 3 3 3
18 39 , 1.250 1.250 1 3 3 3
18 44 8 1.153 1.150 1 3 3 3

---------------------------------------------

26 31 B 1.100 1.100 2 4 8 8
26 47 B 1.100 1.100 2 6 6 6
26 k2 B 1.100 1.100 2 e 6 6

E 1.25J 1.250 2 4 4 4
26 E5 B 1.250 1.250 2 4 4 4
Z6 94 E .u . 1 1 1 1' -

27 13 E o75] 1.000 2 4 12 20
27 15 8 .850 1.000 2 4 12 20
27 16 E .700 1.000 2 4 12 20
27 30 E 1.253 1.000 2 4 12 20
27 37 B 1.053 1.000 2 4 12 20
27 1e E 1.15. I.000 1 5 5 10
27 5C E 1.159 1000 1 5 5 10
27 52 B .800 1.000 1 25*.-
2? 79 B .850 1.000 1 2 4 5

---------------------------------

Z8 14 E 1.150 1.150 1 3
28 19 B 1.250 1,000 1 3 8 12
28 85 8 1.250 1.250 1 3 3 3

- - - -- - - --- - --- --- - - - - - - - --- - - -- - -

29 3 8 1.150 1.000 4 F Inl
29 47 E 1.151 1.150 2 6 6

a 1. 150 1.000 2 4 ? 10 ""
29 Z2 S 1.150 1.150 2 6 6 6

30 11 E 0801 1.000 1 1 1 10
30 13 8 1.200 1.000 2 4 7 10
30 37 E 1.500 1.000 1 3 8 12
30 38 E 1,800 1.000 1 1 1 5
30 50 E .01u .010 1 1 1 1

31 14 E 1.100 1.100 1 1 1 1
31 26 E 1.300 1.000 1 1 1 8
31 47 B 1.250 1.100 2 6 16 21
31 E2 9 1.25) 1.100 2 f i6 21
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31 83 B 1.250 I .-SOO 2 6 16 21
31 85 8 1.250 1.100 2 6 16 21
31 54 E 100 *!0o 1 1 1 1

33 5 B 1.050 1050 1 4 4 4
33 47 B 1.200 1.100 2 6 16 21 "°'
33 E2 B 1.200 1.100 2 f 16 21
33 E3 8 1.200 1.100 2 f 16 21

35 49 E 2.000 2.000 I."

-----------------------------------------------

37 28 E 1.200 1.000 1 1 1 5
37 c E 1.100 1.100 1 1 1 1

38 11 B .750 .750 1 1 1 1 -"

38 _9 .75j 1.000 1 1 1 10
- ---- ----- - ---- ---- ----- ---- - ----

39 0 - 1.25J 1.250 2 2 2 2
39 47 a 102U3 2 1? 20
39 E2 B 1.25) 1.100 2 6 12 20 -
39 E3 1o25G 1.100 2 6 12 20
39 E 5 1 1.25) 1.100 2 6 12 20

40 13 1.103 1.000 ? 5 7 10
40 = 1.100 1.000 2 5 11
4C .110 1 COO 2 7 7 1--
40 54 E 1610J 1.000 2 5 7 10
40 65 E 1.100 1.000 2 5 7 10 ...

40 70 E 1,100 1.000 2 5 7 10 -'- -

4C i E 1.100 1.000 2 5 7 10
*- - - - - - -

42 C5 E 1.200 1.100 1 5 9 13

43 3 B 1.150 1.000 3 5 10
43 47 C 1.15J 1.000 1 4 1 n 15
43 2 B 1.15i 1.000 1 4 10 15

44 1c _ .750 1.000 1 1 3 5
-----------------------------------------
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45 2 E .750 1.000 1 1 5 7 6
45 9 E 1.250 1.000 1 1 5 7

45 10 E 1.200 1.000 2 4 6 8
45 33 8 1,250 1.000 1 1 5 7
45 39 E 1.250 1.000 1 3 5 7
45 49 E 1.250 1.000 1 1 5 7
45 55 E .500 1.000 1 1 5 7
45 66 E 1.250 .000 1 1 5 7
45 ac E 1.500 1.000 1 2 A, 6

* 45 E1 E .800 1.000 1 1 5 7
- 45 86 E .100 1.000 2 5 7 11

45 87 B 1.500 1.000 2 5 7 11
45 9 B 1.500 1.000 2 5 7 11
45 S C a 1.500 1.000 2 5 7 11
45 S5 a 1.700 1.000 1 2 2 2
45 98 B .200 1.000 2 3 7 9

46 3 6 1.250 1.000 1 3 7 12
46 42 8 1.250 1.000 1 3 7 12
46 47 B 1.253 1.250 2 6 6 6
46 48 E 1.500 1.000 1 3 7 12
46 53 8 1.253 1.000 1 3 7 12
4 54 1.10i 1.000 1 3 7 12 0

- 46 ic B 1.25J 1.000 1 3 7 12
46 8 1.25J 1.250 2 6 6 6
46 e3 a 1.1u i i oo 2 6 6 6
46 E4 B 1.100 I.ioo 2 6 6 6
46 .5 B 1.103 1.100 2 6 6 6

47 3 a 1.500 1.500 2 6 6 6
47 5 E 1.500 1.100 2 f 1n 15
47 E 1 .5G ) 1.100 1 C .  15
47 33 _ 1.50J 1.100 2 6 10 15
47 43 3 1.100 1.109 10c 14 1. 14
47 43 a 1.50: 1.503 ? 6 IC
47 52 B 1.500 1.500 2 6 6 6
47 t2 8 1.500 1.500 2 f 6 6

48 3 a 1.303 1.000 1 3 7 12
*46 47 E 1.100 1.000 2 d 10 15

48 53 a 1.250 1.000 I 3 7 12
48 82 B 1.100 1.000 2 6 10 15

- 49 5 8 1.10-1 1.000 2 2 "----
49 t6 1.100 1.000 2 2 2 4

* 49 E5 B 1.100 1.000 1 2 6 10
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50 1 e 1.200 1.000 2 2 2 6
50 38 8 1.500 1.000 1 3 5 8
50 95 E .100 .100 1 1 1 1

51 28 a 1.500 1.500 1 1 1 ,
51 31 5 1.300 1.000 1 1 1 5
51 40 B 1.150 1.000 1 1 1 6
51 t 2 B 1.100 1.100 1 3 3 3
51 85 B 1.100 1.100 1 3 3 3

52 9 B 800 1.000 1 1 2 3
52 14 B .800 1.000 1 1 2 3
52 i7 B .200 1.000 1 1 3 6
52 2C 8 1.150 1.000 1 1 2 3 "
52 38 a 1.150 1.000 1 1 2 3
52 39 B .700 1.000 1 1 2 3
52 49 B .800 1.000 1 1 3
52 t6 6 .800 1.000 1 1 3 -
52 77 9 1.150 1.000 1 3"

53 3 1.250 1.000 1 3 10
53 5 B 1.150 1.000 2 4 8 11
53 t 2 1.150 1.000 2 4 8 11
53 47 9 1.253 1.250 2 e 6 6 ,, 4
53 t2 B 2.QO 2.000 2 6 6 6
53 3 8 1.25i 1.250 2 e 6 6
53 E5 a 1.053 1.050 2 6 6 6

54 42 B 1.250 1.000 ? 4 121 •. -.-
54 46 B 1.250 1.000 4 8 12
54 65 1 1.25.. 1.5OO 2.0 4 12

55 B 1.200 1,000 2 a 12

57 41 E 1.50u 1.500 1 ? 2

58 13 B 1.253 1.000 1 1 2 4
58 15 B 1.750 1.000 1 1 2 3

, 58 i7 0 Q90a 1.000 1 3 5

11-6-A-43 _
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62 78 9 1.100 1.000 5 10 15 22
62 E E .800 .800 2 5 5 5

J 63 13 E .900 1.000 1 3 7 10
63 15 E .700 1.000 1 3 4 7
63 25 E 9600 1.000 1 3 5 7

64 3 8 1.200 1.000 1 " 7 10
64 53 B 1.20 1.000 1 3 7 10

70 t5 B 1.100 1.100 1 3 3 3
--------------------------------------------

71 46 8 1.500 1.500 2 4 4
71 65 B 1.250 1,000 4 8' 11 14
71 70 8 1.35i 1.350 2 4 4 4
71 3 S 1.400 1.000 5 9 14 18

, 71 S2 B 1.750 1.750 2 4 4 4--- -- -- -- -- -- -- -- -- -- -- -- --

73 41 a 1.400 1.400 3 5 5 5
73 42 B 1.500 1.500 1 3 3 3
73 B 1 .50u 1.500 2 4 4 4
73 57 9 1.100 1.000 5 1. I .0 40
73 65 a 150 1.000 2 4 6 10

75 i7 E 1,101) 1,000 1 1 1 10 ,.
75 52 E .500 1.000 1 1 1 5
75 7 E 2.000 1.000 1 1 1 5

78 3 E 1.150 1.150 2 4 4 4
78 23 B 1.150 1.150 2 4 4 4
78 53 a 1.150 1a150 4 4 4
78 68 a .750 o750 2 12 12 12

79 2 B .8 0 1.000 1 1 1 3
79 11 6 .900 1.000 1 1 1 3
79 13 E .950 1*000 1 1 1 3

* 79 15 E .850 1.000 1 1 1 3 . "
79 16 E .750 1.000 1 1 1 3
79 7 E .850 1.000 1 1 1 3
79 2c E 1.080 1.000 1 1 1 3

11-6-A-44
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79 38 E 1.080 1.000 1 1 1 3
79 39 B .800 1 .000 1 1 1 3
79 52 8 1.200 1.000 1 1 1 3
79 56 6 .800 1.000 1 1 1 3
79 66 8 .750 1.000 1 1 1 3
79 77 E 1.500 1.000 1 1 1 3
79 80 8 1.050 1.000 1 1 1 3

80 9 B 1.500 1.000 1 2 3 4
80 11 B 1.100 1.000 1 2 3 4

----------------------------------------------

81 2 E .750 .750 2 2

82 3 E 1.100 1.100 2 6 6 6
82 47 E 1.l10 1.100 2 8 8
82 48 E 1 .25 1.250 ? 4 4
82 i3 E 1.100 1.100 2 e 6 6
82 7c a 1.300 1.300 1 3 3 3
82 83 6 1.251 1.250 1 3 3 3
82 84 8 1.750 1,750 2 6 6

83 c B 1.e25 C; 1.000 2 e 10
83 65 E 1.15,3 1.000 2 6 8 10

84 3 3 1.15J 1.150 2 e 6 6
84 5 - 1.100 1.000 2 d 1n 15
84 47 1,1Co 1.000 2 6 10 15
84 4E 1.153 1.000 2 6 1r  15
84 2 2 1.15) 1.150 ? 6 6
Z 42 1.25Z 1.250 2 6 6 6

85 70 1.250 1.000 6 8 10
85 63 1.150 1.000 2 6 8 10

86 1.2C0 1.000 2 5 10 20 -

86 9 750 1.000 1 4 6 10
86 UL e .900 1.000 2 5 7 11
86 14 a 123 1.000 - 5 11
86 .853 1.000 2 5 7 11
86 16. 1.200 1.000 2 5 7 11
86 39 I.200 1.000 ? 5 7 11
86 4 .203 1.000 2 5 7 11

;.. 45 2 .103 1.000 2 5 7 11

*11-6-A-45
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86 55 B 1.200 1.000 5 7 11
- 86 0 B .75 J 1.000 1 4 6 10

F2
86 17 8 .100 1-000 7 1
86 B9 .100 1.*000 2 5 7 11
86 90 B .100 1.000 2 5 7 11 - -
86 S6 8 1.250 1.000 2 5 7 11

87 2 B .750 1.000 1 3 5 7
87 19 B .750 1.000 1 3 5 7
87 !8 B 1.150 1000 1 3 5 7 _

87 46 B .750 1.000 1 5 7
87 51 B 1,150 1.000 2 5 7 11
87 52 B 1.150 1,000 1 - 5 7
87 73 E .500 1.000 1 3 5 7
87 5 B .900 1.000 2 5 7 11
87 69 B 2.000 1.000 1 3 5 7
87 s B 2.300 1.000 1 3 5 7
87 s e .500 1.003 1 3 5 7

88 33 B 1.500 1.500 , 4 4

89 .?63 ,9u3 1.000 2 5 7 11

91 5E B 1.501 1.000 1 2 4 8 -

92 E? I.oO0 1.000 _ £ 12

94 . .1Uj .10-3 1 1 1 1

95 S4 B 1.703 1.700 1 2 2 2----- ----- ----- ---- ----- ----- ----

"'. CROSS IMFACTS OF EVENTS ON TRENDS:

CROSS IPFAC1 MATRIX:
;----------

"2 3 4 5 6 7 8
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1 000 .00 .00 .00 .00 .0 C0 .0
2 .00 .00 .00 .00 .00 .OC .00 .00
3 600 .00 .00 .00 .00 .00 .90 .00
4 .00 .00 .00 .00 .00 .00 .00 .00
5 00 -00 .0 .O0 .O0 .0c .00 .00
6 .00 .00 .00 .00 . 0 .0c .00 .00)
7 0 O0 .00 .00 .00 .00 .00 S00 .00
8 .00 .00 .00 .00 .00 .00 .00 .00

9 .00 :00 .00 .00 .00 .00 .00 .00

10 1.15 .00 .00 .00 .00 .0c .00 .95
11 .o0 .00 .00 .00 1.09 OC .00 1.09

12 .00 ,00 .00 .00 .00 .00 .00 .00

13 .30 00 .00 .00 .00 .00 .00 .00

14 •00 .00 .00 1.05 -00 •00 .00 .00

15 no0 .00 .00 .00 • CO .Oc .00 .00

16 1.10 ,00 .00 .00 .00 .0000 .00
17 .00 .00 .00 .00 .00 .OC .00 .00

18 .00 .00 .00 .00 .OO .00 .00 .00

19 .00 .00 .00 •00 .00 .OC .00 .of)

20 .cO .00 .00 .00 c 3 .00
21 .00 .00 .00 .00 •Go .OC 630 .00

22 .00 .00 .00 .00 .00 .0 .00 .00
23 .00 .00 .00 .00 •00 .00 .00 .00
24 .00 .00 0O .00 .00 oc .OO00

25 G3 .00 .00 .00 •0 oL .00 .00

26 00 o0 .00 .00 .0O .0( .00 .00

27 .00 .00 .00 00 .00 .00 .00
28 .0o .00 .00 1. .7 . .oC .00 .PC
29 .00 .00 .00 .00 .CO .g ,00 .00 -"

30 .00 .00 000 .00 .10 •00 . 00 .00
31 .05 .00 .00 -u5 .0 .o0 .oo .on
32 .00 .00 .00 3O .o .00 .00 .00

.co .0o .0o .co .I .1oT
34 .00 of, .00 .00 .0- .0- t00 .00

35 c00 .00 .00 .U0 .00 .00 oo .00 -

36 000 .00 .00 ,00 .03 .0 .00 .0

37 .00 .00 .00 .30 .00 .00 .00 .00
38 * c0 .00 1n . A ;00 .01 .0 .00
19 .CO ,01 ;0 I.o5 .0 .O .00 .00

40 .00 .00 .00 .00 .03 •0 .0 ..00
41 .00 .00 .00 .o0 00 .0 000 .00

42 .00 1.23 .00 .oO .0o -00 .00 .00
43 .95 O0 .00 0 .00 .o .00 .00

44 1.15 .00 .00 .00 . GO .O .00 .9F

45 .60 .00 .00 .00 .00 .00 .00 .0D

46 .00 1.02 .00 .00 . .o .00 .0
47 .CO .00 ..o .60 .co .10 .30 .00
48 .co .O .on .oo .00 .00C o
4 .00 .00 .00 00 .o oc .oo .00
50 .00 . .00 .30 .oo .0^ .00 .00
51 1.10 .00 .00 .00 .61 .61 .00 .61
52 .00 .00 .00 .o0 .,0 .0o .00 .on

53 .00 .00 .30 .00 .00 .on .75 .00
54 c0 *no .00 .00 000 .0 0c0 .0O ___0

55 .C9 .00 .00 .00 .CO .Oc .00 .o

56 • 0 .00 .00 •00 . Co .00 .00 .00

* 11-6-A-47
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57 .00 .00 .00 .00 .00 .00 .00 .00

58 .O0 .00 .00 .00 •CO .OC .00 .00

59 .00 .00 .00 .O0 .00 .0c .00 .00

60 .00 .00 .00 .00 .00 OC .00 .00
61. .00 .00 .00 .00 .00 .00 .00
62 .. 00 00 .00 .00 .00 .00 .75 .00

63 .00 .00 Soo .00 .00 .00 .00 ODD
64 .00 .00 .00 .00 .00 .00 .00 .00
65 .00 1.35 .00 .00 .0 .00 .0 .00
66 .00 .00 .00 .00 .00 .OC .00 .00

65 .00 .00 .00 .00 .00 .0C .00 .00

68 .00 .00 Uo0 .O0 .00 .0C .00 .00

67 .00 .00 .00 .00 .00 .00 .00 .00

68 .00 .00 .00 .00 0 00 0000 .00

69 .00 .00 .00 .00 .0 .0C .00 .00
S72 .00 .00 .0 .00 . 0 .00 .00 .00

73 .00 1.25 .00 .00 .95 .00 .00 .90
74 1. 05 .00 .00 .00 .0 .00 .00 .00

75 .00 .00 .00 . .00 .00 -O0
3 .0 1.00 .00 .00 .0 .00 .00 .09

77 1.00 .00 .00 .00 .00 .0C 1.10 .00
75 .00 .00 .00 .00 .00 .00 .01 .00
79 1o02 .00 .00 .00 .0O .00 .00 .00

77 .00 .00 .00 .0 .00 .00 .00 .00

81 .0 .00 .00 .00 .0O .0 .00 .00
72 .0 .00 .00 .0 .0OC .00 .0n
83 .I .00 .0 .0 .02 .0 .00 .00

84 .95 .00 •03 .00 .0) .O .00 .00
85 C0 .00 ,00, ..0 .00 .C .00 .00

86 1.25 .00 .00 .30 .CO .0C .00 .00

87 1.25 .00 .00 .00 .00 .00 .00 .00

88 .00 .00 .00 .00 .00 ,O0 1.20 .O0

89 .00 .00 00 .U0 .Go .0 0 .00 .00

90 .CO .00 .0 .*Go0 0 .0 .30 40,

91 .CO .Oc .0p .0 . GO .OC .30 .00

92 .GO 00 .00 .00 .0 0 .0C • 0 .00

93 .00 .00 .00 .00 .O .OT .0 .0

94 .Go .00 .0 .0 .30 .0%. .00 . 0

95 .Co .0 . 01i .. 30 . CO .0 -09

96 .00 .00 .0 .Y r  .CO .0[ .00 00

97 0 .00 . 00dO .0 .0 .0 DO00
98 .00 .00 .00 .50 .00 .0 c .30 .00

99 CGO .00 .00 .00 .00 A0C S00 .00

9 10 11 12 13 14 15 16

1 .00 .00 .00 .0O .00 .OC .00 .00

2 .GO .00 .00 .00 .00 .OC .00 .00

* 3 .00 .00 .97 .97 .00 .OC .00 1.10
.C .0o 0 0 .*o0.00 .00 .o0

5 .00 .00 . GO .00 .00 .0(c .00 .00

6 .00 .00 .00 .0O .0 .0 .00 .00

7 .00 .00 .00 .-0 .00 .0c .00 on0

8 .CO .00 .00 .30 .CO .oc .00 .00

9 ,00 .00 ,00 -00 .00 1.05 .00 .95 L=

10 .95 .90 .00 .00 1.50 .00 .00 .-

11 1.09 1.09 &00 0 00 1.09 1.09 .00
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12 .CO .00 .00 .00 .00 .0c .00 1.05
13 .00 .00 000 .00 .00 .OC •00 2.0011 oo 00 o* 00o o00 .0o o0o00
16.00 .00 °00 .30 .Go .OC .00 2.00
17 .Co .00 .00 .00 .CO .0£ .00 .00 0
18.00 .00 .00 .00 .00 .OC .00 .00

19 .00 .00 .00 .00 .00 .00 .00

Ir 20*0 .00 0 00 .00 oDC.C .00 1.10
22 .00 .00 .00 .00 .0o -00 .00 .00

23 .00 "Cio .o 00 .00 oO OC .00 1.00

29 .00 .00 oo 0o .O .Or .00 .00
2.00 .00 0 oo .00 .0c .00 .00

31 C .00 . 0 .00 .0j 00 OUC .00 1.05C
27 O 00 l0o .00 .00 .00 .00 .00

23 .00 .00 .00 .00 .30 .OC .00 .00
24 .00 .00 .00 .09 .00 .00 .00 .00
35 .00 .00 .00 .o0 .00 .OC .00 .00

36 .CO .00 .00 .UO -Go .0 .00 .00
37 .00 .00 .00 .00 .00 .00 .00 .00
28 .00 .00 .00 00 .00 .00 .00 .00
39 .0o .00 .90 .0 .o .0 .00 .00
3u • O00 000 , .0 • ,00 .00 .,
31 .Oo .00 .00 .0J .00 or 000 .00
42 .0 .00 .CO .CO .00 .09 .00 .O0
43 .00 .00 .00 .00 .00 .00 .00 .O0
* 4 .00 00 .00 00 .00 .O 1. .00 .OO
45 .0 0 .000 0 .00 .00 .0C .00 ,00
46 .00 .00 •.0 • 0 •O .o L .00 .00
37 .00 -GO0 .00 .O 0 .003 .00 •00 .10-
48 .00 .00 .00 .100 .0 1 .0 .00 .00

45 cO 00. .O0 .uo . 0 .0c .00 .0
40 o0 .00 00 •0 .CO 00C .00 .no

61 . 6 .00 . 000.O .00 .61 .60 .00 "-"""

52 .00 .00 00 .00 .O3 "Do .00 .00
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